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Mi ( ' HE ATA tU fyii.t&i Ait- W V* CM * \* MUi\ 1 I iX.K*- Stt 3M ; . 
tit iii A U G.i;W*VjrW JwC-iBI i sV'l u -Tl ijCly 'jri Tlrfe! 

PROBLEM TO BE SOLVED: To obtain a new 'type-10' &m^^*&&^*^&&K& 

phosphodiesterase which has a specific amino acid *' '% >: 

i 

sequence, has a cyclic nucleotide-hydrolyzing activity, - ^vLMm^ti^ 

Cttvs vil TU.'As: aVr.i Clnrir. All Hr Tip li« StrVlir: fip 

and is useful for the study on the mechanism of ' 
Intracellular propagation of Information, the development 
of a new medicine by the screening of an inhibitor, and 



http://wwwl 9.ipdl.ncipi.go.jp/PA l/result/detail/main/wAAAJma4J 1 DA4 1 2224992P 1 .htm 8/3 1/2005 



Searching P AJ Page 2 of 2 

f * .1 * 

so on. 

SOLUTION: This is a new 'type-10' phosphodiesterase which has an amino acid sequence 
shown by formula I or II, or an amino acid sequence obtained by deleting, substituting, 
adding, or inserting one or more amino acid(s) from, in, to, or into the amino acid sequence, 
has a cyclic nucleotide-hydrolyzing activity, and is useful for the study on the complex 
mechanism of intracellular propagation of information, the development of a new medicine by 
screening an inhibitor having high specificity to the enzyme, and so on. This enzyme was 
obtained by screening EST database using a catalytic region of human phosphodiesterase 5A 
as a query sequence, followed by expressing a gene obtained by carrying out PCR using the 
obtained new sequences as primers. 
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(57) imm 

mm: mmtc^x^j^xr-^—^axx/^mm 
mm^m i ot*x*yx^f7-t' ( pde i 

0 ) RT/*comm=F . <£ Off-^fflWi. ( A ) 

*^x^5-^a«Bo»faftft, Hje. sniffs 
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[fi!#lS2 ] UT<0 ( A ) RX/ ( B ) fr^MiRZtlt, 

(a) eh#^i. mm^ 1 5x<iie?ij 

< b ) sh*# i . mm^2. mmn i sx\mn 

[|«*JI3 ] ar«o ( a > six < b > ^siiRSfti, 

g QSt T-fc i> US JS 1 IBIEiO * v*x x 5 — fc\ 
( A ) K^-f- 1 2 ix s r s y stffi 

( B ) E?iJ#^ 1 XliI!*J*#2TSte*L4TS /SE 

age®. 

] y ••/ h&*x'fo&mim. i xu2imco 

[ft SIB 7 ] UlTCO ( a ) RXf ( b ) *>4>Sfl?$ 

se^xji&is. 

( a ) wm^ i . ew#s- 2 . ie?ij## i sxtiE^j 

6XyjkZtL2>i&mffl$:1ji-&DNAfrt>%Z>m 

< b ) mm^ i „ e?ij#-§-2. 1 5X{±@e?ij 
s-f - 1 6 x'^zti&i&mm m-r h DNAtxb'jy 

XJi&S£T'£> -?-C. fjatfjz 

[i»*ja8 i mT<o ( a > &if < b > *»^a»«$ fit 
jte^x(±tsis. 

( a > i x(si£5ij## 2 x-^z tiz ms&m £ 
& d n Afrt>%hm&.=f-x\&tm. 

( b ) mmn i x«i»ij#^2T*$n*«BffiiM«r 

^X-ti,DNAA>(i>^i,itiK^-Xt±^SSfab-5-r, 

K* =» - K-T &Stf^PX(£l£BL 
[|f*Ji9] hh6*T'^l.ii^7X«±8lSm^t 
GsrPXiZtm. 

cit^ja io] 7 y h&$kx'3bhm$ii%iim<r>mz 



[f«£JSll] ii#«6. 7XU:8te«?)^rPX<;i: 

[fis^i 2 ] mi<9?-xbhmim i iib«*> 
imm. 1 3 1 1 2tm<ommi^^-^m 

tll*«15] #««H* { , cAMPSl^cGMP 

[ II^JI 16] *X * y'XX f 7 ~<iV)gPfii«tt# . 
Sltf* 7 U K<0JU*iMWSttT* & . W^Jl 1 4 ie 

[fflf^Jf 1 7 ] filSJl 1 tm^X-t^J^Xr-y— fe' 

m. 

[ gft&g 19] 1 , 2 . ge?ii#^ 1 

5X{±ffi#l## 1 6T-^$ixa^»iE^l^*-rSDNA 

xti 8 Mmvmizrfximmzmtii-t z> -nm . 
[tf*JS2o] m&me. 7XH8imcom&^<om 
M#x'<?mm&9mi?&rzMzmm2ti&. 

1 . BW##2. BE?iJS^l 5X«1E?"JS#1 6t^S 
[tt^JB2 2] It^Jilie^tfO^X^^xX^^— b* 

f7- e<F>mm*x\mm>x'<r)3m*m#.^h-m;. 

[000 1] 
[0002 3 

[fi!*W*4*] cAMPai/cGMP^t'«i«^7l' 
LT. ^^<7)^<i0^tg|fflS!i^ra#t-C^a (Kukove 
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tz£>. Naunyn Schmiedeberg's Arch. Pharmacol . „ 
0#. mi29-nSK. 1979% : Schramm. Science. SS225 
^1350-13561;. 1984% ; Ignarro£>. Annu.Rev.Ph 
armacol. Toxicol.. SjI25^. Sfll71-19m. 1985% ; Ma 
rtint,. J. Pharmacol. Exp. , 3I237#. 3*539- 5471. 1 
986%) „ 

[0003] mmvfrt><r>*/7i-Mzm , &L-<:$m-th 

tSTf^y^ 5— VR.t/77— iVist^—Vb . H 
1*7 ? W*-f - H^r«I^M4--ri.*^^^XX7 i 9— fe* 
(pde) <n^>xi,zX->xm'B^ixX^h. 

[0004] ztitx\ m\3m<7>tmfrh. ? 

h (Beavo. Physiol .Rev. . J|S75^. H725 -7481. 199 
5%) . 

[ 0 0 0 5 ] Witf , PDE 1(4. Ca'VjJK^a 
•jyfic^ttcOPDET^O. cAMPt cGMP^Bt 

£Ja*#*?-r.?> . PDE2JicGMPT?Ste-ft:£fu c 

AMPt cGMPO|if#£flO*#j5?^&. PDE3t# 
3P.S;fl..£>PDE<4. cGMPtIS$il5. PDE 4 
(4. c AMPS:#MWtc*Ki:L. *fcnUr?A (Ro 
lipram) PDE5(4. cGMP^iW 

l:H tt&..PDE6li. 7*M/W-cGMP 
-PDEt'fcS. PDE 7(4. cAMPS^WKSg 

[00 0 6] $£>C:«3£. 2a^<7)0rS : 5:S^PDE<JO 
^E*<|g^$nTV^|) (Soderlingk. Proc. Natl. Acad. 
Sci.USA. gS95^. SfS8991- 89961, 1998% ; Fisher 
t>. Biochem.Biophys.Res.Conuiiun. . H246^. SP570— 5 
771. 1998% ; Soderling£>. J.Biol .Chem. . SI273^. 
3115553-155581. 1998%; Fisher^. J. Biol. Chem. . 
31273^. 9115559-155641. 1998%; Hayashi£>. Bioc 
hem.Biophys.Res.Commun. . ^250^. IS751-7561. 19 
98%) . -o(4PDE8t^$<X. cAMP5:W: 
XKk-tt. ta-oliPDE9t»§n. cGMPSr 

nmrnzmmt^-z. z\tit>2mPDE&i bmx 

( 3 - 4 V 7+ll>- 1 - * f-ZMf* ^f-^) fc*t LT 
W£C ft £. i t A>'?8£ $ fix v> £ . 

[0007] PDEiismomftmiuz&^Ti) 
t% t )mz>zb&%.$,ztLX^&. 

[00 08] t&.-iMX'hhSilVV S> (Milrin 

one). -ryV-f-Xb (Zaprinast)<43-*PDE3&Z/P 
DE 5e9EMRflT*$>& (Harrison^. Mo 1. Pharmacol. . 
3?29ig. 31506 -5141. 1986% ; Gillespie^ . Mol.Pha 
rmacol.. 3I363£. 31773-7811. 1989%) . Si 



ifltfcon'J77Ali, PDE4ffl*?RlT'$>?. (Schn 
eiders. Eur. J. Pharmacol . . ^127^. ^105-1151. 
1986%) . PDE4&SMJ4. tjl^JPl^h^t^M^ 
mmtLXi>fflftZtlX^&. PDE5<?)»?« 

fflM4t!)ie^^^h Lxm$tztix^z>. 

[0009] COffll. I BMXJ4. ^<OScOPDEt 

i$m-tz>imimm.mmtLx%iL>ttx^& . b-y^-t 

f-y (Vinpocetin) liPDE lffi^ffk EHNA (I'J hn 
-9- ( 2 -t Ko3->"-3-/-/U) rf-» »4P 
DE2ffl*ffl, ->'f';^-/W (Dipyridamole) (4PD 
E5fcPDE6tf>ffl*#J. SCH5186614 PDE 1 kPDE 
5com.W?\. E4021«4PDE5<7JPi«?Ji:LTaif>nT 

[ooio] tem&)m<m< , sij^o^v^^e 

ft. 

[00 11] ££>H. &3|W^fcf4II&&#^aT'£> 
ftfftv>MtOPDE2:l.ai-r-^(4. Mj&rtflHBfia&a 
m^WcXti-XJ±<rm9l<otzMzi>. Wztcfe 

mm&mtottk%&^mfrt>i>m£tix^t:. 

[00 12] 

imWM&LX. o fc-f 6SRH1 *^BB«§W(4. *rtt 

— tf ( p d e i o ) ) tj jitf-t-owjepfciHW*^ t 
a^. jjiim<ogmz^ximT<oimz*)W 

hfrX'foh . 
[00 13] 

[S8jB^»^-r-&^^%a] mmt>a. <o 

•fe' (PDE 10J:t,MI.) 5:a-WMcDNA 

xxf5 — if ( P D E 1 0 ) $rae^«mxfe«it;a: 0 

COSiWlfi«t»T'?Sf!!S-tf. JMI-rftit^JRlSLfc. § 

hizmmt Lx<onm^mm\ *wH**Ktf *t 

[0014] -f^i)^. *^(4. 1 01*^*^ 
b' ( PDE 1 0 ) &t;-r<OlEfti>l.„ J: 0I¥ 
«:(4. JSlT<0 (A) X(4 (B) frkMiRZiiZ*** 

yXAT7-b'T'f>6. 

[0015] ( a ) ie^j#^- 1 . ia?ij#-^2 . ffiM»^ 
i 5xi±s?ii##i 6T'^$^2.rsyi?gH?'JS:*-rft 
( b ) mm^ i . ie^j#^-2 . m^m^ 

1 5X{4ie?iJS-§-l 6t'^?fi.?»TSyKK?iJt=t}v% 

t. 1 1 L<*4tgfi[{ior$yK* 1 ^. a^LL<{4 
o. ^7^i^^f-r-'^»D7k^@f-rs?si4^*-rftse 
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[0016] *fe*WPK±, lilTO ( a ) Xti ( b ) 

[ooi7](a.) wm&r 1 . mm^2 . ie^*-^ 

1 5Xf4i2*iJ#^l 6T'*$*X&J£SiWi£3rf SDN 

A*^3:&a<5TX<4&8L &r/. ( b ) ie?ij## 1 . 
@e?ij#^2, KW#*1 sx^gswn 6-t-^fts 

[00 18] S4,t*»!Htt. £*ifc£**rr4fflift£ 

[0019] tyei»iaw>ii5«**i&t^2ii. mm 

^JMIUfcfHBb hPDEii<5^ (b hPDE l 0» 
fir? ) ^§SlK«ii£:£*&-&tf cDN A<7)®aE^J ( ± 
S) RtWUca— FS*lfcfi»fc hPDE (thPD 
E 1 0 ) «>T5y»H»9 <T») **r. 
[0020] 1E^J## 1 &tf 2(4«tfib hPD Eiffel 

(t hPDE i oae?) «0 2«^iw< , jry hies* 
[002U H5ieg2?'j#-^ i mtmm^ 2 its 

«SE5«*fcM;r 5 SWSfflUZ^X. Bt*DDNA7-'- 
X (Ge nBankiJiy'EMBL) *5j;t^7"0 
yf- * (NBRFfci^SWI SS-PR 
OT) te»L-C**u^*-«Blf*fT->fctt*. EST 
(Genbank/EMBL ID No:W04835&t/AI300062) 

[0022] mmpm<vmim^ 15x^1611 » 

W8ktfW& Lfcmm? vhPD E iifi^ ( 7 «y )- P D 

e 1 oa&p) »«K«iw^s**tfc DNA^aaffl 

?"1 ( _LR> Wen- F -x h P D E 

hPDEl 0) CDTiSmm (TS) 
[0023] U51JS-5I- 1 5K.tf 1 6ii«fffi7 ••/ h P D E 

<77hPDEi oae?) <7)2mm.wjT> 
[0024] Buieie^i*-^ 1 5Rimpm^ 1 e ictfz 

<xStgSffi?Oifc{±T 5 smSMlz-o^Z . gt»D NA 
7-'-^^— X (GenBan kfcJ^EMBL) 
7Df >f yf-?^-X ( NBRFfcil/SW I SS- 
PROT) (CjitLt^Ox-^fifo^, ES 
T (Genbank/EMBL ID No:H32734) |b) — jrj-^f-M 

[0025] bhk77h(?)PDE10«-W5/K 
[00 26] 



■^1,2, 1 5X141 6ZfK£ti&Tz.;W&Mtti- 

stcoj&^if dixh. tti. ww**i. 2. i5x<± 
1 6X'*ztit>T$smmmiz&^z. 1 i> L<im& 

W&btl%\,*mBZ.Z-f>tUiX <, I»l-I!)16 Offi, 
*F£L< (41— 1*78 0 fig. 4 9$f4L<J41-H94 0ffl 
^<7)4 9=5rgfi«{4. E?i|«#K 2. 15X 

« 1 6 -c^Six/iT s ;mtmtmi§%)8 o xgLL. # 

4U<titt9 0«JJLh. 4 91ff4L<l4#;9 5%0±.(T) 

wtcest^ Lessee, jia£«!&*<?)9&K««t* 

[0027] *5SWwa&FX««Ki: LT14. E*iJ# 
2. 1 5Xiil 6-C'^$ixSiaSS?iJ$r*-ri>D 
NA£#trt>tf>**W£>ft&. 4fc, EflfMK, 2. 
1 5X141 6T'^£ftSlI«ie?iJS:*-f&DNA2:Xl- 
'jyyxyh 3r*ttT-C' W 7" U ^'-f X 141 liDNAj 

DNAIJ. EMS?1. 2. 1 5Xf41 6-C*$fl-5.*g 
SE^t. M^7 0%JiLh. «f 4 L<t4*S8 0%fel 
±, J:»?ff4L<t4* 5 79 0%W±<?3^o^-$r^r-r 

s. ifoia'SrafirfXJiaRi: lt(4, 

[0028] *9ftM££ we . X h D y h 

y h%3ktiT&. 6 x s s c ttzitziit mmnt&mm 

<r»\4 f V ¥4 -tf- 3 . 5 0 — 7 0 "CtfOjSS 

xssct fziiztit mwcom l mm<DmwLmr°>jiimt,zm 

o . i x s sc ttzizzivt m%?commi£cr,mm<PX'?f 
oz\t<,z£r)mwx'Z&. 

[0029] ^imnMij^ximwte. m\M , mcom 
mwm&s&ttt lx*7 v-=->y*?foc\t\,z 
z*)$msmx'*h. m\smt lt{4, v~>. 

•7-?. -V^f. t>y^\ 7"^, 57hfcJ: 

[0030] *mxom&r?xteimnz. *wmwz 
m^ittzmmmn (mmmm<r>mn^i. 2. 1 
5m/ 1 6 ) srfijffl L-cwm-tb ztWT* h. mi 
ar. ra*$tut*gaiE5iiw«^^ti:tcr7^-7-^7- 
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Q-:/£t£ftU Ztlktm^&PCR (polymerase c 
hain reaction) 3D--A>f/iJ/>(.fe'-y3y 

too3i] mx.\z, mm^mm^mm^mm l 

PCR^lCiO cDNABIrJ*-5rf#3. If^ix^cDNA 
NA5W7'7U-S-X^ , J-->-^LT, McDNA 

ttfcLTtt. «tf.ur>T*. ^ *7V. *df\ b>y^, 

[00 3 2] cDNA^^/^y-fci^/i'^D 
NA^^^'J-f^DNA^^y^'J-ll 

•"Molecular Cloningj (Sarabrook, 
J. .Fritsch. E.F.iS it/Maniatis. T.^. Cold Spring 
Harbor Laboratory Press J; 0 19 8 9%-t,ZftV\) CIB 

[00 33] #A>iX^cDNAC0^SIEfi]5r^-r-&C 

*>. 

[00 34] *^PDEI1 il^<7)afET«^^ti 
*)mH%M (overexpression) SHMTfiii: 

(fusion protein) c^T'3yi$-<±:±j^-f & <I 1 1>X'Z 
h. 

[OO3 5]0Hitf, PDE^3-Ft§DNAS:.I 
AU IKB^^-SraBfS^-*. ovvc»£*ufc»£*c 
[00 3 6] ?mm («±-<?*-3U tLtii. ft 

itr. mr. s*.ws.txni?L»#)«^3S^ 

f^fcte. ggiffi (Spodoptera frugiperd 
a SF9. SF21« ) *J «fc t/W* \M W ( "W'C O S - 7 

[0037] ^^^-kLt<i. <m\Mmwm*7)w> 



[0038] LTti. «9LIMMa]&&?> 

SV4 0rnt-^- LTR7ni-^-, X 

s. 

[0039] PDEt3-HttDNAiU«t S£S 
W:ttt5mRNAI;«JE«cDNA S 
1 . 2 , 1 5RV1 6 fcjSSitiaaiKWfcir-*- 

5 y B§£ 3 -K-rS 3 l~6S^391f>ixTfc 

?iJ£&-3DNAi±, DNA^Mfc^lft. ffiecDNAcO 

j-?-zmmLx&mmm&mwAm (site sP ecifi 

c mutagenesis) (Proceedings of National Academy o 
f Sciences. Sf581^ ffS5662~5666H:. 1984%) miz 

x^xmmx%h. 

[0040]*^PDEI1 SBSt^-SBAL 
[0041 ] *jfe»!flcD»^Xtt#Ki: Xh'jyyi^ 

h ^frTtv vf ri> ^ x-r $® ( * y 9 V* 

OSBStSPS . «i HTT Vf-b^jfy ^ 

-^1. 2. 1 5XJ±1 6T-:^£ix!.igSE?y<D' : t«DjS 

W5:K?iI*irr * * ^ W H Srfflv^ i t -S. . 
[0042] *5|BB<OPDEXiiink^^|Bl^t4 

x, *mi<DPDE£im*&tiLfo$:$m-ri>ztii t x' 
■rs. 

[ 0 0 4 3 ] X y ^ n— 7-/USi#:{i; , tSi»!|?) ( 



«» 



!(6) 000-224992 (P2 0 0 0-2 258 



BS: L X 1 1- ft* y 7 u-:r/U«:fi^?£ S . 

[0044] ±!2Ti#&ilfciW*:£JB^T. ffl^ftg 
ft^W:frj£ (enzyme immuno assayjg&i:') Id J: 9 . ^ 

^bb<7) p d e cr>fflM*ximm#% t'tz *> if h mi*® 
[0045] *^pde^'. mtz-rvitf-Y (c 

AMPXI4cGMP) *Jll*#«|-ftiStt*^-*i4: 
<4 . -«Wt» <b fUfcHMW) PDE J£te8ISg<D#& < Th 
ompsotub. Adv. Cyclic Nucleotide Res., 1^10^. W£B 
-92K, 1979*£; Yanaka£>, Eur. J.Biochem. . 31255 
$391-3995. 1998^) t«fc OflSBi"* £ t 

[00 4 6] H*Rf5*>»rfc LTU\ cAMPWc 

rt^-C^S. *JB^<?)PDEt4, cAMPH^cGM 

[004 7] ^BBtfOPDEJi. W*yxAf7-fe' 

[0048] *ibi«pde, mmcomnRxs 

[00 4 9] **W4. *%B^c7)PDEStX?^fe« 
( #* L < I418#^ft£!8»& if ) £-£tf ^ftT'*a-£RJ5 
fetf l V tSifflrtl^SWHO PDE I,z1ci LTMrdffi^ 

[ 0 0 5 0 3 $ 4>lc, ftWMT (if* L <<iffi$HMt£ 
H^fif) fcowc. *5HB«PDEtC«-*-4ll.»f|5JB 
<Xli*S£ffi) ff!!OM^PDE(CStf--S>ffiW^ 

[00 5 1] JilT, 3WI«tt^T3WM!tS^fc:»L 

[ 0 0 5 2 ] =SriK TGXtimc^vi-C , #»ffti1*te 
Bft^A { tv\[?gO, r^W^jL^-^O— — V^/ (Mo I ecu 
lar Cloning) j (Sambrook, J., Fritsch, E.F.S.t^Ma 
niatis, T. ^\ Cold Spring Harbor Laboratory Press 
X •? 1989*t=*PJ ) tZSX^iUmzX Off o *\ 4 fc 

[00 5 31 



imsmimmi tnnaPDE (pdeio <o 

c DNAC0*M ( 1 ) 

t r- P D E 5 A (Genbank/EMBL -r— * Accessio 
n No. D89094 ; Yanakat>. Eur. J.Biochem. N $255^. 
m391~399K. 1998¥) <T>C -^mSM (SH5 0 0 

-87 5#aor $ Jisssm^mthum) or$y 

mWMZ73-V-WMt LX. BLAST (Basic 
Local Alignment Search T 
ooDStiO. EST(Expressed se 
que nee tags) "f—^^—X^^^Lf^. £ 
tllzX*). VK-?WESWbhPDE5A«C-* 

mMffimbtt&&zttz>i>e>tLxn.iiii*ix. 

fi&im— ^EST (ID No:W04835) ZfLltiLK:. 
[00 54 3 .TtfOEST (ID No.W04835) (Cffl^S D 
N Att)flt($il4 OObp) PCR ( polymerase chai 
n reaction) mzXM&Lfz. 

[00 55 3 PC Rtf9RJ&(4. lf^^^94tl^ 

5 5t;2#i8J. axifi 2°c2ftffi<r>$kft-x\ £tr 

6 01M ?Mr->tz. 

[00 56 3 ©I&W3 01M7/U4. 77-f?-iL 

t . mffirt&(omm&^ 3 &tfisw#*i-4 l/sk 

mtLXii. bhfl&iBB$**cDNA7-<^5'J- « 
;^-:Agtll7r-y) (Clontechtt 
») SfflV^fc. 

[ 0 0 5 7 3 m< 3 0-»M ^;U4, BUfEPC FUDiS^O 

f-fe>X77'f-7-J: LTfflu?t. 
[00583 &t>tUz P C Rft^SrSiJRSl^T'^lL^ 
f^. <;^-77^S FpGEM-Te a s y (Pro 
megaitM) IZiliSL, *<0««S?ll«:ttJeLfc. JB 
Sffi?>J(4. SiSDNAi^-^^- (LI -COR4 0 
OOLiLI-CORtlfci^ABI PRISM3 
1 0 ; PE77'7^ hVvf^XxAXttS!) Srfflv^ 
^f^yatiO^Uc (OT, |S1) . ZixlzX 
0. t#^>ftitDNA[Br)T-* { , SWEEST (ID No.W0483 

5) tmmmvmittLx^&ztivmLt:. 

[00 59 3 .iodnaBt.S' ( 32 PX'y^btcijcr>) 

-?ti. cDNA5^y7'j-«4, msztmmwt bf&yt 

B&mc DNA7-(77 'J-SrfflV^. 
[00 60 3 r^-^M/'J^ti-i/ayU. 

*>. r5-^^r;wx?u^L. DNASr^ttia^L^ 

t'fny^yT'Wy (Hybond-N+) £r, To— ^Sriftf 

A^yi;y-n:-y3y!ii(6xssc. 0. 5%s 
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DS, 5xf>A;^M. lOOAtg/mliO^ift 
fDNA)4>, 65°C^ 16ft®. il^W/ll^ 

-fe'-S" 3 (ftfc. ixssc«i, o. 

1 5Mt&iti-h , J i yj±&£lfl 5raM^xylfb'J^ 
A, P H7. OT'*>0. lxf^V^M««li 
0. 0 2%'7i'Ifil?jtT/K/$ >\ 0. 0 2%^'Jt*-;U 
to'J HvfciyF i co 1 1 4 0 0T&6. 
ft) -PV^-CWWfeJWKK (2xSSC, 0. 5%SD 
S) IStlO^, ^y/l/y^Lf: 

f*. SM3ifc?f?§fl£ (0. lxSSC, 0. 5%SD 
S) 6 5'CT3 0m 2Jgi5t*$l-^. *<0tt 

-7 0-c-c'iam. ^-hy^y^y <-zmK w> 

[006 11 »&*lfcNHS?n->' (^D-ythPD 
E 1 OAltm-Z) *>A>ifAcDNA|Srn-&«L. 
^?-75X5FpBiuescriptI I SK 

( + ) (Stratagenetl) W?n--> 

[00 6 2] m«L^:cDNA (4576b P )li.» 

hPDE (WT. PDE 1 OkWth) itfs^ 
^ScDNA"C*-l.t#X.'oiX^:. dc^cDNAOtg* 
ffi?iJ£»#rLT. ^-rv'J-x^ ^71^-a£|h)?£ 

[0063] mmmmcomm^ i «c. zn^m c d 
n AcojgsiSM ( mmn i _lk ) atr **u ::=?- h $ 

ft.l>36« (*«=Srt hPDE (PDE 10)) COTS 
(77 9TSyggJS») *>£>«=5g£*U>PDE 1 0<7># 

[0064] *7t. map d e ttf)T$ yKiE^J±tfo^ 

* □ it-Zm<tz ffi^ijco^itttt^ £> . P D E 1 
OOcGMPIfr&W^tfliraflWKi. #**24 3- 
4 4 5§§K.tf 4 9 3-7 2 8fg«7 5 yffiSHK^i 

[0065] pdei ocor^yMW&ii:. macn>&m 

cGMPi|&£St hPDEtJt^-r&t . 

^Tf±, PDE2At42%. PDE5At47%, P 

DE6At40%. PDE 6 Bt 4 2%£0* ; tai/— £ 

[0066] cGMP^ffi^fc^tti. PD 

E 2 A . PDE 5 Am/ft^mfa* X* it^X'rJ — tf 
t. 8~3 8%^*^Q> ; -£^L*:. 

[0067] PDEI 0<i. MW^rcGMP^tf 
-7£#t*cGMPSg-£ffiifg£lo3!r3-&. L*»U P 
D E 5 AtplZ&^ifiztltz c AMPXti c GMPffi^ 

[00 68] f#£>il*:PDE lOWcDNAig 



SlH^fPgS: t kl~811R«i£&Htr PC R75-( 
ISIfL. ifL$-fflV->§RT-PCR (reverse transcri 
pt -polymerase chain reaction) IZ£ 0. t MJ$&3ft 
mRNAtffcfljiatft— <DPDE 1 0 7 a-y&tt£-f 

[0069] -f%h*>, t hjfeJO$;K'J (A) +RNA 
(Clontech Laboratori estti?) 
t7yrA77^7-.(Mt7-) 5rffl^T4 2'C, 

6 0m jBK55KB*ffofctt. ff^ixfccDNAS- 
mit LX PCRSrlr-5^. PCRcorv-^v-Ji. f£ 
ffiffiflHsoffiJl** 7 ~ l o lz^ LtzmmMZ^tZ 

[0070] PCRT'ififI$rU:DNABT>t (*52. 4 
k b ) Oi&mWl SrJ&^L. WlficDN Affi^l fcitS&L 
fci:£*. PC RT1*«3ftfc»#<0«»IE#JU:-a: L 
fc. 

[007 1 ]HttW2 thSWSPDE (PDE 10) 
<7)c DNACDJUgt ( 2 ) 

Baf5HSfe^J 1 TW6*Ufc PDElOcOcDN AJgSE^lJ 
fim* t> k KHiRIWSSHtf P C RT!M v-£Rtf 
U CixSrffl^SRT-PCRtCtO. it^cDNA 

[00 72] t M&mXV (A) +RNA (C 

lontech Laboratories itSJ ) k 9 
y^r7-<v- (^-9"?-) S-ffl^T4 2'C, 6 0 
4MB. aWETOCfcfr -> ft £>ix*: c D N A £«g 
t LTPCR^^T-?fc. PCR<077'f'7-li > fMBffi 

fmneffltt 11-1 4 ^L^as^j^^-rs^- 

iJ^jr^l^f-F&^jfiUtffivvfc. PCRco^J&i.. 
It^^* ! 9 4t3 0m 5 5*C3 0#r B 1. *3J:K 

7 2°C2-frmcr>3kftX\ ^ft 6 0 ^ ? ;Mf W 

>f ^/Ui: UT 7 2*CT 5^0^^ 1 7)V^^ 
tz. 

[00 73]gU«3 0^?/Hi, 77^fT-i:L 
T . fifflffiy!l«<0E5«I*# 1 1 S.Wie5iJ#-^ 
tzW>\tt~?hm)-3 . #«*yX77 

3 0-9-^7/W±, 77^7-tLT. ^tei2^j^«7)ffi?iJ 

§^ 1 3at/ie^js-^ 1 4 fc^LJtffiydfctf -J-** y ^ 

[0 0 74] PCRT'tMS^ix^DNABTM- <»2. 4 
kb) $rfifficDNA^O-V ( ^D->t hPDEl 

a, 

[0075] Ztl£. mmW 1 Tif^c DN AiE?'JkJfc 
© L^: k £ h , 5 ' *«^T-^tS*ffi?iJ^ffi^* { 5. 

[00 76] fffct^^fLfc^n-V (thPDE 1 0 
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A2) cocdn Amm$mRif%tiiza-Fztihm.& 

[00 7 7] mz\ZMt>Ktz9X2-V (bhPDE 1 0 
A2) HSfiCT 16QPDE 10 (bhPDElOAl 

fc«rrs ) ^7-9-r i/y/A'>j htcffl^-rs tm 

mZtitz. thPDE 1 OAlibhPDEl 0A2 

ii. rs ymmfi±<DN^jQm ( %&m^ 1^1-1 
3%t&<r>T5.;wm. mm^2<r>mi'- 2 3#a<o 
r s ys«) ju^ft^cttie-rs c d n AiEyij#ffi 

lUv^. ttcZcomm^Mzii. cAMPXIicG 

[0078] HSfiPJ 3 b hPDE 1 0£OCOS« 

(1) PDE 1 OFfcSiffl^;? ?-7'5;*5 K<0*tS§ 
HUlEHSSCT 1 X^fz b h P D E 1 0OcDNA5. ftM 

mms s P 1 o 1 1 TimtL. ^^wt (® 

2. 8k b ) Sr^??— 7°7.X$ KpBluescri 
pt II SK ( + ) (StratagenettI) 
OSpel (¥it*3SHt) - N o t 1 35{2^*f AU. 

nt=titiTy*z r-*£. mmmm^ot 1 (¥«*« 

•ft) RtfiBa.mHlTimtL&CtltzWift (^2. 8k 
b) Sr. ^^-77^5 FpSVL (Amersha 
m Pharmacia Biotechtti)^Xb 
al (¥?#^ft) -BamH IS&iitCjfALT, PD 
E 1 0^affl^y-r5X5H P SVL-PDE 1 0 
PSVL-PDE 1 0tC*3WCf±. SV4 07° 
ot-^-iDTgEKb hPDE 1 0<OcDNA#«ItEffl 

[00 7 9] (2)COSa»t« 
COS-7«(ATCC;CRL1651)li, 10 
J^v-II&SML?^ lOOa-yh/ml^-i/'J^ 

• 4 — ^7HM!> (Dulbecco's modified Eagle's mediu 
ra) (Gibe ottSJ) + . 3 7"C. 5 % HffiHk^O 

[0080] COS-7«tC. tt/KpSVL-PDE 
1 0 (Xiittmt UW?-pSVL) Jh7^7 
(— iS1±h7>-^7i7^3 V ; transient 
transfection) L£:. h7>X7x^X3yil 
f-^-^IS'J'-KV-AlSlg (i8},&£ : LipofectAMlNE, G 

[0081] (3 )*!$*. bbPDE10Of#SJ 

)S(20mM Tris-HCl, P H7. 4. 2mM 
W8t?7*i''>J** 0. 3mMi&lb7^<7A. ImM 
iAf-sJ-XW I— 4 0^1*10^7^ 1. 3m 
M^yXTSy'y, 0. 2mM7x-;Mf;W/l'*- 



>U lraMTyfttMJW) «t>-CS#& 

J!UILT®5£L*:. h£jS'l> ( 1 0 

OOOOg. SOttm U ±it£#IXLfc. 
[0082] j§Jfc*g«?R (20mM Tris-HC 
I. pH7. 4. lmM^jt^;U>"7^, lmM^f* 
bHh-;k 2MMo^^7fy i SmM^yXTS 
^>") tfMLtMo noQ-b7?a-xM*7A 
(Amersham Pharmacia Biote 

Sf«?S2 0 m 1 T« LfcflL *S4"t^ b V »7A£jffi 
(0. 3 5 0M8 0 0mM, #2 0m 1 ) X°g.&Zi@ 
HJU *#T2m lf^lU;. S-WHCOWC. c 
AMPRt<cGMP?r«Kt-r-S.jD7|c^flf«§tt (PDE 
vStt) , 

[0 08 3] PDEvgtt^aiSJS, 5^7^l«S 
teiOffote. -T^*>. l/<M(7)«cGMP (X 
tec AMP) S.l/2 2 nMcD [ 3 H] -cGMP (Xti 

t 3 H]-cAMP) (Amersham Pharm 
acia BiotechtS) ^77^111 
i(50mM Tris-HCl. >H8. 0, 5mM 
HMCZy^i/^J*. 4mM 2-Xfrfi7hJi7S- 
/K 0. 3 3mg/m 1 >7 v-llllif >- (fl§Bfrg#F 

v^Vttt?) . ) 500ai1 1 0 — 3 Ou \ <0 

mmffizmuLT%.mzmt)Ltz. 3 7*c-c-3 0#ra 

ih^-tf . ? <b(C 1 m g/m l O'sb'S (Crotalus atrox 
snake venom) 1 0 0 u 1 SriSSflD LT 3 7°CT3 0#H 

t&SL;£. owt\ 5 o 0// 1 co^fJ-ti-zmuL. 

R)£?&£Dowe x*^A (1x8-400) t'JtO^L- 
[0084] MonoQ-fe7rn-X*7A?a7h/ 

5 7 -x-im LtzMsmmmn&ffifto p d ej§i4 

[0085] PDE 1 0¥mm^79- (p SLV-P 

deio) ih7vx7x;h Lfzmmmte&mmmi 

0.14^. c AMP&tfcGMPlC^£&lV&n*#j#rS 
tt*)ir-?J&«Bft£»:H.Jfc. ;«t-^ll. "C?*- (p 
SLV) C0*^h7^7xi7 h L/t«<7)tfitii^t'<± 
Jlfe<i=Sr*»o3tC IflflUb t- PDE(;i*-tS 

h#i.A>tt^. ^3t. PDE 1 Otic AMP&tfcGM 

iz. znmwo.uzfflmwmmzt hPDEt lx 

[0086] M^-No. 24#j£{Ct?£fS<7)b-— 7 h 
ixtzif-^ ^^-^h7y7,7x^ hLfzWMWtii 

&mx'i J mmw-i7imt>tifzztfrt 3 . ztmmn 

X'fohcos WMco pde lz&&-fh b^x.^iitz. 
[0 087] mm 4 b KPDE 1 O^P*fi<)14«<7) 

mm 
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mmmm3 1 mmz Lrwzmum*. t h p d e * 
[0088] ( i ) m£&fecommmmm 

m.*<r>gM (cGMPX(icAMP) igJgSrfflvTP^ 
SJC^fT^, PDEvStt (SM&g) £«95£L*:„ S£ 

SKj6tPDEvSME<±, KrteniSPJ3 o> 

f S^-^iSUgSi 0 . 1 — 2 ^ M . cGMPJi 
jDTS^-«0i8JK<±0. 2~16>uMtL7t. R 

mmTm<^mm<oftmm*m i o t x a . » 

***RSgU KitWHWi3 O^ttt. 
[0089] fell (Lineweaver-Burk plot ) £02 \,Ztk 
Lfz. ffi%i<7M%kfrtD. t hPDE 1 0<7)c AMPJ1 
ftl^KJIl 7. 2±0. 6 2;uMT'*>9. 
Vmaxtil. 4±0. 0 7 7 p m o 1 /ft/ v. g 

cGMPJH}: Lfc"fc0K.fcli, 0. 
26±0. 048vuMT'&9. VmaxliO. 63 + 
0 . 1 2 pmo I /ft/ it gX'fo-?tz* 
[0090] ZixtzCOZtfrt,. PDE 1 OticAMP 

[0091] (2) cAMP^KSttCWncGMP 

<mw 

cAMP^fi LTS«RjC*ffVV 

tOigJKcOc GMP £«JLT P DEvSttfc>!tt-&^#^ 

IRK*: . 

[0092] »mSXi&X/P D Ei£tt$]5£<i. BUlfilHSfi 
fiaj3 (3) fflU «6»«K #® 

IcAMPJO. 3;uM ( [ 3 H] -cAMP(±22n 
M) JR&nU ££>ICcGMP 2:0. 0 1—3 

tt13 



[0093] cGMP#^filIO«^c0cAMP^»gtt 
S:10 0%i:U vS140ffl«ffl(%) £3tttiUt. IS* 
£m3<,zmLK. mSfrbWUfrZXilz^ cGMPO 
«fc&ni8«k:#a? LT . c AM Pftffi&&e>{&TtflS#>t> 
tttc. PDElOli. PDE2i:U:g3r9cGMPrfU£ 

[0 0 94] (3) ^-aSKDPDEffiSWCil.vS'ffiffl. 
* 

thPDE 1 OfiOc AMPMc GMPiD7K*P«tt 
(PDEvgtt) fc^-r-&#«e{»PDEffiS?f'J ( I BM 
X, t'^-K-trf-V. EHNA, fT^t^b, yfj^t- 
/K DIJ/5A. S;Pyy>, SCH51866ST/E-4021) O 

[009 5] cAMPX(icGMP5:Ifi:U»fR 

mriaste5fe^!i3 (3) iraattTff-sfc. fit. 
R^flS^. #arac amp zmm-thmsnmrnz o . 

3juMJ:L. ^HM8cGMP&»Sarf-i»^'?>aK«7 
AiMfcU RJ£S£4H:r#«PDEPfi»#J£0~l OOjti 

[0096] RlB»TaoS«04M!Ws*«l& l 0 %WS. 
fc2r6J:?» B£Stfi£IS5£U RJtJB*ffiUi3 04Ma4:L 
ft. 

[0097] thPDEl 0c0Stt^*f-T-?)#aPDE 
fflW#l<OHl»f£ffl £ I C 5 0 T« Lfcte** 
Lft. 

[0098] 





1 C50 




WW 


c AMPJMBStt 


cQMPflttStt 








1 BMX 


1 7 


1 1 


Vlnpocetin 


7 7 


73 


EHNA 


>1 00 


>1 00 


Zaprinast 


22 


1 4 


Dipyridamole 


1. 2 


0. 45 


Rolipram 


>1 00 


>1 00 


Milrinone 


>1 00 


>1 00 


SCH5 1 866 


3. 6 


3. 3 


E402 1 


1. 2 


4. 2 


c AMP 




0. 39 


c QMP 


1 4 





[oo99] mmm 5 t v- (v&fmmizmi & pde 
1 oco^a 

tWi«« (it«. BS. ML HTML «« 
IB. BEL fML fflll#) fci3l*4PDE 1 0 



[0 100] #S<0t h»*mRNA (tf'J (A) 
+ RNA) (ffirft^fe tbRNA7/kf7*'f^i 
• /— (MTN) 7X3 vh (C 1 ontech L 
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aboratorie s#M ) iffo^X H y h/D ••/ h 

P D E 1 0 c D N A<7>*<r>fmm®fcttf0-t Z> BiJt < E 
c o R I WBrBrn- ; E50## 1 cogl 1 5 0 9— 2 3 0 8 

[0 10 11 tf'J (A) +RNA»Ji. bhJLt*dff->- 

fcAfrTCtr^fc. ttfrh. Hn^y/py (Hy 
bond-N+) Sr. « PTflBRLfc:ro— T'Sr*tt^W7' , J 
r-f-fe'-v-g^jSfS (5 0%^A75 F. 4xSS 
C, 0. 5%SDS, 5xt^vH^8Su 100/xg 
/ml«tt«fDNA)>f. 4 2*C. 1 6BSIBL BV^ 

(0. 2xSSC > 0. 1%SDS) 6 0*CT 

8S»Ufc. -e<Df£-7 0-CT'5Big, 

[0102] F >y F /o -y r-<?)i£3l. 04 iZtpLtim 
0. PDElOmRN A<7>3$ H*f£&t/" 

JI^fflOT'Sb-?*:) . 

[0103] S7ts a^«0h hm*mRNAtOVi 

fflv\ mmnzktt-x'ft-yti. 

[0 104] y— fy7n 7 f yfcomSk. iftl Ok 

ffiMTii. *-Jl 0 kbcOAyKKflP*., **;4. 0kb<7> 

(variant forms) WPDEmRNA*^ 
3ILT^&£t* { #*.^ft.*:. mRNA^A'y K 

<0tMX#\ 4LSit£it*:c DNAJ; y^lVTi:^. P 
DE 1 0^mRNAti^V^fSIKgp^$:^Oi;#i.^iX 
fc. 

[OlO5]*M0tJ6 77«IPDE (PDE1 
0) COcDNA<30#fS 

«Kffi*«W)E*lfH§' lt^L/ithPDElOcDN 
AOfaiRfgHg?) c D N AlgSffi?iJ £ ? X y -E?IJ h L 
X. BLAST (Basic Local Align 
ment Search Tool) Sfetcj; 9 * EST 
(Expressed sequence tags) 

©^Tffil^ttcoa^. 5 7 hPC 1 2*i^6*01oco 
EST (IDNo:H32734) SrJiajLfe. 
[0106] Z<OE ST (ID No. H32734) JCffi^S 
DNABi>t'$-, PCR (polymerasechain reaction) i£ 

[0 1 07] PCR^DRj&te. \*r4?)Vtf9A'C\% 
UK 5 5-Cl^-S. *Ul*7 2'Cl^racO^T\ £fh 



3 0lM?Mr-»fc. 

[0108] 7"54 -e-i: hX .' tt£E*l£aB8f#? 
1 7 &Vl2*iJ#^ 1 8 (e* L *:i2?!l Sr^rf ■& * 'J :f * 9 

cDNA (C 1 ontechfti) SrfflVtf;. 
[0 109] #^*utPCRjg^£TA-?o-^y:/ 
7*5X5 FpGEM-Te asy (Prome 

gaa) (caasu *«>«affijw*i«eLfc. *saie 

?ijti, affilDNA^— (AB I PRISM3 

1 0 ; PE777^f HA-f^-^xf-AXttia) 

[0110] ZtllzX 0, t#^ft.7tDNA»r#-#. mfie 
EST (ID No. H32734) t msmn^WMi^LX^ 

[0111] ;«DNA|jir ( 32 PX^^Lfzi>cr,) 

cDNA5'f7'5'J-<i, AZAPS^XT-AtCj; 
9ffi^§iX^5 y FBteSfccDNA^^y- (St 
ratageneM) SrfflV^. 
[0112] 77-^a>( yij -b'-^ 3 UlT 

5X1 OtmWT^-rttc&XolzLX. 18(7)71/ 
-FOT^-^Sr-Mnx* VZfV> (Hybond-N+) IZ 

>f7'J^-fe*-^ 3 yi«(6xSSC. 0. 5%SD 
S, 5xfWVH~ii, 10 0^g/ml WJIf 
DNAjif. 6 5°C, 1 6B$^a^'.T>'^-f 7\)?4 4£— 
i/3>-Zi£fz. (=5r*3. lxSSCcoitli. 0. 15 

P H 7 . 0 -Cfc 9 . 1 xfyA/P h^fStCOffl^Ji, 0 . 
0 2%'7^mr*7\'l-'7'S>\ 0. 0 b'^/Uto 
t» HVijitfF i c o 1 1 4 0 0tfil». ) 

^x'f'ffiimmm ( 2xssc, o. 5%sds)$t 

^?#?§fS (0. 2xSSC, 0. l%SDS)iffi 
l\ 6 5"CT'3 0#fgL 2S2t^L^. -ecof*- 7 O'C 
T'2 0S. jr-b5^^ r 57-f-SrmK ^S^D- 

[0113] t#^,itfc 5 3m<DW,&7a-ycoo-L>. 1 
5fflCCOV^TifAcDNABr>*r$:r5XS Ft LTmSI 
IIJIKL^. t hPDE 1 0<0N*tt»#^JE-r2>»W- 
(ffi5>J#^ 1^6 8-4 4 8Saco^Sffi^JCfflS ) 
t C5ft4B»4rt Jt«f 4 KM" ( ie?")S^ 1 <n% 1 9 9 0 
~2 3 0 4#gcOig«@2?iJ(CfflS) ta-mbhP 
DEI OCOcDNAHfrfrSrrD-rtLT Fvf-7'o •/ 

[0ll4]M7'J 94 3 >-<i. tlTOJ: 5^ 
AfrTtlf-7^:. -f3r;b*>» t^fn^^Uy (Hybo 

nd-N+) jr. ^px-mmttzy^-yi^ts^yoy 

( 6 xSSC. 0. 5%SDS, 5x 
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•fyJWhffltH* lOOjug/ml^t^DNA) 

^T&#m& ( 1 xSSC, 0. 5%SD 
S) £fflv\ 5 5'CT'i 0^-13, ffifrLt:. *<n\k-i 

[oi i 5] wro-ytvN-fyj^x-rs5S<7)^ 

O-V (3fe£:Rc DNA£«#LT^S^«7)£>£) 

MgMm v hPDE 10A2at/A3t& 

[0 1 1 6] i|igtl.*:c DN A (34 2 728.^3 080 
b P )li, mm%7vhPDE (fcTF, PDElOtt 
-fS) £3-F-r&cDNAT'&&£#;t£:fX*. Z<D 
c D N A«fsSI2?nj 2: B¥9r L T , it— 7 V U — r -f^ 

[0117] f^ieie?'«o@e?ii#-^ 1 5 ax* 1 6 tc . c: 

iX^cDNA(7)^«S5iJ (E^iJS-^1 5±J£&tfl 6± 
g) &tWUc3-r-'$tU>®e@ (§»13:b hPDE 

(PD.E10) ) WTS y^ie^ij (S?"]#^-l 
t/1 6TS) St^L^. 7" 5 7 SSIS^J (794 5.1/ 7 8 
87SyiS«) A^*t5££:fU>PDE 1 O^tf^i 
{±, fi9 0KdT'$^^. 

[01 18]77hPDE10A2t77hPDE10 

A3ii rsyRK?ij±<7>N*sg(Ba (s^js-^i 5^ 

l~2 3SB^T = y|Saa, 1 6«0*1~1 

[0 119] 7-y hi*O2SC0PDE 1 0 (PDE1 
0A22OTDE l 0A3) <7)7 5 yiggH?"J£ » b hi 
iftcOPDE 10 ( PDE 1 OAlftt/PDE 1 0A2 ) 

[0 1 20] Kt5fi£aj7 y-y hW«-«ffl^Cfctt^ P D 

e i o 

5-y h^s^coffl^ (it«, is, mm. i$, m. #» 

». VK. *ffi-§\ Sift) Kfcft&PDE 1 0 

iie^ HilO^ris £ , MTV i. o Ctl^fc . 
[0121] ZUcOyv hJfi^i*mRNA (#<J 
(A) +RNA) (i$q a P £ yy r-RNAV/Uf-?'.^ • 
f -(Vi- y-fy (MTN ) 7*0 y h (C 1 o n t e 
ch La bo r a t o r i e s$M) £fflV\ mtkffl 

5 tmmzLT y -"fyy'n y t < y^fcfifofc. fi 

L, 7-n-ytLTti, 3USW6T-#fc5-yhPDEl 
0cDNA^OBFi>T- (ffi^l#-f-l 5<7)8I1 172-1 
5 1 9*g<H&£I!H£fi3) 2: 32 PTS^LTffl^ 
fc. 

[0122] y — f yyo y -f <. Raif» 



Jft&KWtPDE 1 OmRNAOf&Etffg^fcix, 1ST 

[ 0 1 2 3 ] § hkZy y MH&ttf* &in situ/W 
/^'-y 3 ySrfi^fc. in situy\-f yy^-fe'-S' 
a yfflfi0RNA7'O-7'Jl, y'^^y-y-UTPa 
WIG RNAlI^f7b (Boehringer Mannheintft 
S) in vitrofc^fciOPfgLfc. -^JS. « 

Ifc«DNAk LTf±, HSgCTe^iift&r^-^^N 
-f 7*>J ^ -fcf--> 3 V<59^<7)ro-yi: LTffli^fc c 
DNABrJT-fc, 9—7'yX 5 KpGEM— Te a s 
y (Promegatl) '?n— .^V^LfcflL 

nmixsp h i (ryf*^rD-/i) zs.wjrb 

gfSac I (-feyXTD-^ffl) T'J-T^-'fXLfc 

1 jug JHV>fc. Ty^>XTh—-fitTl 
RNA;tty^7-b'S. S^-fey^7D-7'liSP6 
RNA^'J^7-Hf5rffl^T^L^. 
[0124] 1 omffie>m&y -/ h*»*>»fcI8*Jfltvc 
1 0 ju mJlco^^n-S:^ L , 4 %*)kA7iPft K 
Srffl^TiSa. 1 0 u g/m 1 rnf^f fc'K&t/ 
0. 1Mb UJi^y— ;ur$>- ( 0. 2 5%**Sf®! 
40 "CJiyiLfc. ^f*T>V3-;U-CBbl<Lfc. 80 0 
I 7*iJ t'-y a yli( 2 0 m M Tri 

s-HCl, P H8. 0, 3 0 0mMigftth'J^A, 
10% Sodiumdextran sulfate, 
5 0X*^ATSK, 0. 2% N-5>>n-ir>V97W3 
1 0 0^ g/m 1 <W^fi^F-DNA. 1 x-rWN 
^h?gn?) T5 OX: 3 0#P B lri/^^ 7*jy44£-i'3 
yUcS. ^#^y->|cj: O^L^RNATTr- 
7"SrfflV^T, 800// 1 <7)^-^ 7*U ^ -b'-x 3 WSfS 
4>, 50-C, 16B§ra, fUm*>?*47Vy4*-$' 

[0125] a>( yj 3 y^r«, *x h y 

y^'iyh«(5 0%*WSh', 3 0 0mMS 
-fb^h'J^A, 3 OmM^xyltth^A) t'6 0 
•C, 3 0*S^t, 1 M g/m 1 CORN a s e AT3 
7-C, lO^fa^U, to-J£, 1ME<0*^b'JX^ 

[0 126] S^tc, WtSa^^S^-V^n^o 
--TVL-fittis ( 1 - 5%<07*n<y^r ^fUM (Boehringer 

MannheimttM) Sr^-ri>^#n$A ( 1 0 OmM T 
ris-HCl, pH7. 5. 1 5 0 mMta-ft^ hV *? 
A) ^Tl/5 0 0#^L^t.C0) tfttC57>S, MS 

[0 127] SfeCflJfr*. PRLfc*f*»0O~hor 
)V— r V 5 V 'J "7 5 - TVl^t - 4 - ^ D o - 3 - 
4 y F 'J;^7i- h $r^-rsColor-Substrate® 
fS(100mM Tris-HCl, pH9. 5, 10 
OmMlfrffc^r- U^A, SOmMS-ftV^-^^A) T 
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[0 1 28] in sitM>\4 70j>'4*£—2saX?>&gk* 
[0 1 29] 

ie^is-^ : 1 

ffi5flOjt£ : 4 5 7 6 
HWItf>8S8 : cDNA to mRNA 



[0130] *%HBcOSi«PDEaZ/-5-cOiH5^F 

[0131] 
[EMS] 



: CDS 
: 251. .2590 

BJ9 : 

GAATTCCGGG CGGCGGCGGC CAAACTCCGC GGCGTCCCCA 
CCGCCGCGGC CGCGCTGCTC TTCGGCTCCG ACATGGAAGA 
GCTGCTTCCG AAGGCTGACC GAGTGCTTCC TGAGCCCCAA 
AAGTCATCCA CAGAGATGTT ACAGTTGAAG AGATGGGGGT 
AGAATGTAGA 

ATG AGG ATA GAA GAG AGG AAA TCC CAA CAT TTA 
Met Arg He Glu Glu Arg Lys Ser Gin His Leu 

1 5 10 

GAA AAA GTG AAG GCA TAT CTT TCT CTT CAC CCC 
Glu Lys Val Lys Ala Tyr Leu Ser Leu His Pro 

20 25 
TTT GTA TCT GAA AGT GTT AGT GCA GAG ACA GTA 
Phe Val Ser Glu Ser Val Ser Ala Glu Thr Val 

35 40 
AGG AAG AAC AAC AAA TCA GAA GAT GAA TCA GCT 
Arg Lys Asn Asn Lys Ser Glu Asp Glu Ser Ala 

50 55 
AGG TAC CAA GAT ACG AAT ATG CAG GGA GTT GTA 
Arg Tyr Gin Asp Thr Asn Met Gin Gly Val Val 
65 70 75 

TAT ATA GAA CAA CGG TTG GAC ACA GGA GGA GAC 
Tyr lie Glu Gin Arg Leu Asp Thr Gly Gly Asp 

85 90 
TAT GAA CTG AGC AGC ATC ATT AAA ATA GCC ACA 
Tyr Glu Leu Ser Ser He He Lys lie Ala Thr 

100 105 
GCA CTG TAT TTC CTT GGA GAG TGC AAT AAT AGC 
Ala Leu Tyr Phe Leu Gly Glu Cys Asn Asn Ser 

115 120 
CCA CCT GGG ATA AAG GAA GGA AAA CCC CGC CTC 
Pro Pro Gly lie Lys Glu Gly Lys Pro Arg Leu 



GGGCGCCACG TTCGCCCTCG 

TGGACCTTCT AATAATGCGA 

AGCTAATGGT AT AG AT AT AG 

AG AG AAG ACT TTGAAGGAAA 

ACA GGT TTG ACA GAT 
Thr Gly Leu Thr Asp 
15 

CAG GTA TTA GAT GAA 
Gin Val Leu Asp Glu 
30 

GAG AAA TGG CTG AAG 
Glu Lys Trp Leu Lys 
45 

CCT AAG GAA GTC AGC 
Pro Lys Glu Val Ser 
60 

TAT GAA CTA AAC AGC 
Tyr Glu Leu Asn Ser 
80 

AAC CAG CTA CTC CTC 
Asn Gin Leu Leu Leu 
95 

AAA GCC GAT GGA TTT 
Lys Ala Asp Gly Phe 
110 

CTG TGT ATA TTC ACG 
Leu Cys He Phe Thr 
125 

ATC CCT GCT GGG CCC 
He Pro Ala Gly Pro 



60 
120 
180 
240 
250 
298 



346 



394 



442 



490 



538 



586 



634 



682 
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130 
ATC ACT 
He Thr 
145 

ACA CTG 
Thr Leu 

ACT GGA 
Thr Gly 

ATT GTC 
He Val 

CAC TGG 
His Trp 
210 
GCA AAT 
Ala Asn 
225 

AGA GGC 
Arg Gly 

TCA AAA 
Ser Lys 

CAC ATA 
His lie 

CTT TTC 
Leu Phe 
290 
GAT ATT 
Asp lie 
305 

GAG ATA 
Glu lie 

ACA GGG 
Thr Gly 

AAC AGA 
Asn Arg 

TGC ATG 
Cys Met 
370 
GTC AAC 
Val Asn 
385 

TTC AAA 



CAG GGC 
Gin Gly 

CTA GTA 
Leu Val 

CTG GAA 
Leu Glu 
180 
ACT GCA 
Thr Ala 
195 

GGC AAA 
Gly Lys 

CTT GCC 
Leu Ala 

CTT GCC 
Leu Ala 

ACA TAT 
Thr Tyr 
260 
ATG ATA 
Met He 
275 

CAG GTG 
Gin Val 

GGA GAG 
Gly Glu 

AGA TTT 
Arg Phe 

GAA GTC 
Glu Val 
340 
GAA GTA 
Glu Val 
355 

CCC ATC 
Pro He 



ACC ACC 
Thr Thr 
150 
GAA GAC 
Glu Asp 
165 

TCA GGG 
Ser Gly 

ATT GGT 
He Gly 

GAA GCC 
Glu Ala 

TGG GCT 
Trp Ala 
230 
AAA CAG 
Lys Gin 
245 

TTT GAT 

Phe Asp. 

TAT GCA 
Tyr Ala 

GAC CAT 
Asp His 

GAA AAG 
Glu Lys 
310 
TCA ATT 
Ser He 
325 

CTG AAC 
Leu Asn 

GAC TTG 
Asp Leu 

GTC AGC 
Val Ser 



AAA ATC 
Lys He 



AGT GGC 
Ser Gly 
390 

ATG TTT GCC GTC 



135 

GTC TCT GCT 
Val Ser Ala 

ATC CTT GGA 
lie Leu Gly 

ACT CGT ATC 
Thr Arg He 
185 

GAC TTG ATT 
Asp Leu He 

200 
TTC TGT CTT 
Phe Cys Leu 
215 

TCA GTA GCA 
Ser Val Ala 

ACA GAA TTG 
Thr Glu Leu 

AAC ATA GTT 
Asn lie Val 
265 

AAA AAC CTG 
Lys Asn Leu 

280 
AAG AAC AAG 
Lys Asn Lys 
295 

GAA GGA AAA 
Glu Gly Lys 

GAG AAA GGA 
Glu Lys Gly 

ATT CCA GAT 
He Pro Asp 
345 

TAC ACA GGC 
Tyr Thr Gly 

360 
CGA GGC AGC 
Arg Gly Ser 
375 

AGT GCC TTC 
Ser Ala Phe 



TAT GTG 
Tyr Val 
155 
GAT GAA 
Asp Glu 
170 

CAG TCT 
Gin Ser 

GGT ATT 
Gly lie 

AGT CAC 
Ser His 

ATA CAT 
lie His 
235 
AAT GAC 
Asn Asp 
250 

GCA ATA 
Ala He 

GTG AAT 
Val Asn 

GAG TTA 
Glu Leu 

CCT GTC 
Pro Val 
315 
ATT GCT 
He Ala 
330 

GCC TAT 
Ala Tyr 

TAC ACC 
Tyr Thr 

GTG ATA 
Val He 



140 

GCC AAG 
Ala Lys 

CGA TTT 
Arg Phe 

GTT CTT 
Val Leu 

CTC GAG 
Leu Glu 
205 
CAG GAG 
Gin Glu 
220 

CAG GTG 
Gin Val 

TTC CTA 
Phe Leu 

GAT TCT 
Asp Ser 

GCC GAT 
Ala Asp 
285 
TAT TCA 
Tyr Ser 
300 

TTC AAG 
Phe Lys 

GGC CAA 
Gly Gin 

GCA GAC 
Ala Asp 

ACG CGG 
Thr Arg 
365 
GGT GTG 
Gly Val 
380 

ACA GAT 
Thr Asp 



TCT AAA 
Ser Lys 
395 

TTT TGT GCT TTA GCC TTA CAC 



TCC AGG AAA 
Ser Arg Lys 
160 

CCA AGA GGT 
Pro Arg Gly 

175 
TGC TTA CCA 
Cys Leu Pro 
190 

CTG TAT CGG 
Leu Tyr Arg 

GTT GCA ACA 
Val Ala Thr 

CAG GTA TGC 
Gin Val Cys 
240 

CTC GAC GTA 
Leu Asp Val 

255 
CTA CTT GAA 
Leu Leu Glu 
270 

CGT TGT GCG 
Arg Cys Ala 

GAC CTT TTT 
Asp Leu Phe 

AAG ACC AAA 
Lys Thr Lys 
320 

GTA GCA AGA 
Val Ala Arg 

335 
CCA CGC TTT 
Pro Arg Phe 
350 

AAC ATC CTG 
Asn lie Leu 

GTG CAG ATG 
Val Gin Met 

GAA AAC AAC 
Glu Asn Asn 
400 

TGT GCT AAT 



730 



778 



826 



874 



922 



970 



1018 



1066 



1114 



1162 



1210 



1258 



1306 



1354 



1402 



1450 



1498 



(&4) ) 



Phe 


Lys 


Met 


Phe 


Ala 


Val 


Phe Cys Ala Leu 










405 




410 


ATG 


TAT 


CAT 


AGA 


ATT 


CGC 


CAC TCA GAG TGC 


Met 


Tyr 


His 


Arg 


He 


Arg 


His Ser Glu Cys 








420 






425 


GAA 


AAG 


CTG 


TCC 


TAC 


CAT 


AGC ATT TGT ACT 


Glu 


Lys 


Leu 


Ser 


Tyr 


His 


Ser I le Cys Thr 






435 








440 


CTC 


ATG 


CAA 


TTC 


ACC 


CTT 


CCC GTG CGT CTC 


Leu 


Met 


Gin 


Phe 


Thr 


Leu 


Pro Val Arg Leu 




450 










455 


TTC 


CAC 


TTT 


GAC 


ATT 


GOT 


CCT TTT GAA AAC 


Phe 


His 


Phe 


Asp 


lie 


Gly 


Pro Phe Glu Asn 


465 










470 




GTC 


TAC 


ATG 


GTT 


CAT 


CGG 


TCC TGT GGG ACA 


Val 


Tyr 


Met 


Val 


His 


Arg 


Ser Cys Gly Thr 










485 




490 


AAG 


TTG 


TGT 


CGT 


TTT 


ATT 


ATG TCT GTG AAG 


Lys 


Leu 


Cys 


Arg 


Phe 


He 


Met Ser Val Lys 








500 






505 


ccr 


TAT 


CAC 


AAC 


TGG 


AAG 


CAT GOG GTC ACT 


Pro 


Tyr 


His 


Asn 


Trp 


Lys 


His Ala Val Thr 






515 








520 


GCC 


ATA 


CTT 


CAG 


AAC 


AAT 


CAC ACG CTT TTC 


Ala 


lie 


Leu 


Gin 


Asn 


Asn 


His Thr Leu Phe 




530 










535 


GGA 


CTG 


CTG 


ATT 


GCG 


TGT 


CTG TGT CAT GAC 


Gly 


Leu 


Leu 


He 


Ala 


Cys 


Leu Cys His Asp 


545 










550 




AGT 


AAC 


AGC 


TAC 


CTG 


CAG 


AAG TTC GAC CAC 


Ser 


Asn 


Ser 


Tyr 


Leu 


Gin 


Lys Phe Asp His 










565 




570 


TCC 


ACT 


TCC 


ACC 


ATG 


GAG 


CAG CAC CAC TTC 


Ser 


Thr 


Ser 


Thr 


Met 


Glu 


Gin His His Phe 








580 






. 585 


CTT 


CAG 


TTG 


GAA 


GGG 


CAC 


AAT ATC TTC TCC 


Leu 


Gin 


Leu 


Glu 


Gly 


His 


Asn He Phe Ser 






595 








600 


TAT 


GAG 


CAG 


GTG 


CTT 


GAG 


ATC ATC CGC AAA 


Tyr 


Glu 


Gin 


Val 


Leu 


Glu 


lie lie Arg Lys 




610 










615 


CTT 


GCT 


TTA 


TAC 


TTT 


GGA 


AAC AGG AAG CAG 


Leu 


Ala 


Leu 


Tvr 


Phe 


Glv 


Asn Arj? Lvs Gin 


625 










630 




ACC 


GGA 


TCA 


CTA 


AAC 


CTT 


AAT AAT CAA TCA 


Thr 


Gly 


Ser 


Leu 


Asn 


Leu 


Asn Asn Gin Ser 










645 




650 


GGT 


TTG 


ATG 


ATG 


ACT 


GCC 


TGT GAC CTT TGT 


Gly 


Leu 


Met 


Met 


Thr 


Ala 


Cys Asp Leu Cys 








660 






665 



00-224992 (P2000-2 258 

Ala Leu His Cys Ala Asn 
415 

ATT TAC CGG GTA ACG ATG 1546 
He Tyr Arg Val Thr Met 
430 

TCA GAA GAG TGG CAA GGT 1594 
Ser Glu Glu Trp Gin Gly 
445 

TGC AAA GAA ATT GAA TTA 1642 
Cys Lys Glu He Glu Leu 
460 

ATG TGG CCT GGA ATT TTT 1690 
Met Trp Pro Gly lie Phe 
475 480 
TCC TGC TTT GAG CTT GAA 1738 
Ser Cys Phe Glu Leu Glu 
495 

AAG AAC TAT CGG CGG GTT 1786 
Lys Asn Tyr Arg Arg Val 
510 

GTA GCA CAC TGC ATG TAT 1834 
Val Ala His Cys Met Tyr 
525 

ACA GAC CTT GAG CGC AAA 1882 
Thr Asp Leu Glu Arg Lys 
540 

CTG GAC CAC AGG GGC TTC 1930 
Leu Asp His Arg Gly Phe 
555 560 
CCT CTG GCC GCT CTC TAC 1978 
Pro Leu Ala Ala Leu Tyr 
575 

TCC CAG ACT GTG TCC ATC 2026 
Ser Gin Thr Val Ser He 
590 

ACT CTG AGC TCC AGT GAA 2074 
Thr Leu Ser Ser Ser Glu 
605 

GCC ATC ATT GCC ACA GAC 2122 
Ala He He Ala Thr Asp 
620 

TTG GAA GAG ATG TAC CAG 2170 
Leu Glu Glu Met Tyr Gin 
635 640 
CAT AGA GAC CGT GTA ATT 2218 
His Arg Asp Arg Val He 
655 

TCT GTG ACA AAA CTG TGG 2266 
Ser Val Thr Lys Leu Trp 
670 
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CCC GTT ACA AAA TTG AOG GCA AAT GAT ATA TAT GCA GAA TTC TGG GCT 
Pro Val Thr Lys Leu Thr Ala Asn Asp lie Tyr Ala Glu Phe Trp Ala 

675 680 685 

GAG GGT GAT GAA ATG AAG AAA TTG GGA ATA CAG CCT ATT CCT ATG ATG 
Glu Gly Asp Glu Met Lys Lys Leu Gly lie Gin Pro He Pro Met Met 

690 695 700 

GAC AGA GAC AAG AAG GAT GAA GTC CCC CAA GGC CAG CTT GGG TTC TAC 
Asp Arg Asp Lys Lys Asp Glu Val Pro Gin Gly Gin Leu Gly Phe Tyr 
705 710 715 720 

AAT GCC GTG GCC ATT CCC TGC TAT ACA ACC CTT ACC CAG ATC CTC CCT 
Asn Ala Val Ala He Pro Cys Tyr Thr Thr Leu Thr Gin lie Leu Pro 

725 730 735 

CCC ACG GAG CCT CTT CTG AAA GCA TGC AGG GAT AAT CTC AGT CAG TGG 
Pro Thr Glu Pro Leu Leu Lys Ala Cys Arg Asp Asn Leu Ser Gin Trp 

740 745 750 

GAG AAG GTG ATT OGA GGG GAG GAG ACT GCA ACC TGG ATT TCA TCC CCA 
Glu Lys Val He Arg Gly Glu Glu Thr Ala Thr Trp He Ser Ser Pro 

755 760 765 

TCC GTG GCT CAG AAG GCA GCT GCA TCT GAA GAT TGA 
Ser Val Ala Gin Lys Ala Ala Ala Ser Glu Asp 

770 775 779 

GCACTGGTCA CCCTGACACG CTGTCCCACC TACAGATCCT CATCTTGCTT CTTTGACATT 2650 
CTTTTCCTTT TTTTGGGGGG GGTGGGGGGA ACCTGCACCT GGTAACTGGG GTGCAAACCT 2710 
CTTCAAGAAG GTAACATCAA ATAAATAAGT CAAGCAGAGG ACTTCCTGCC AATCTCTTCT 2770 
GTGAGGCATC ATAGACACTG AGCAACCAGG ACCACCCCCA CGTTCAGAAA TCAGCTGGCC 2830 
AAGTGACTCC ATTTGACTTG CAAACCAGCC TTTTCTAATA GGCTAATATT GCTGAGGCCT 2890 
TAAAGGAAAT GGACAAAAAT TATCCAGAAG GGGTACTTTT CCATTGTATC TTTCTAATAA 2950 
GGGTTTAAAA TGGTACTATT ATGGTATTGT ACTTGGGCTT TAACATCAAT GTTGCTTTGA 3010 
TGTTGTTGGA TATAAATAGG AATTTTACAC ATTACTATTG TGAATGGTGA ATGTTCATGT 3070 
ATGACCTACT TGTAATTAAC TTGAGTTGTA GTCCACAGCC TCAGGACAAA TGTCGTTGAG 3130 
GTTACAGAGT AAGAAATGAT GGCAAAACGT CAA ACT CTT A TTTCAGAGCT TCATGAATTT 3190 
AGTTAGACTA AACATAATTC TTTAAGTTCA ACCTAAAGGG CTGAGATCAA TAAATTTAAC 3250 
ACTAGACGAA GTAGACTTCC TGTCTTTTTG AGAAGAGATG AGGTATATGT TACAATAAAT 3310 
CTCAGAACTT CAAGTAGCAG TTCAAAAGAT GTCAGTTTTT AAAATTGTTT TTGTTGTTGT 3370 
CTTGGCAGTT TTACTGAACC CTTTGCATAA AGAACAAAAT AAAAGCTCGG CATTGTAATT 3430 
TTTTTAATGG ACAAGTCTTA TGGATACGAG GGGTACATTT TTCATAATGA TTCCTTTATA 3490 
TTTTCACTTT GTGTCATATG CAGAATTTTA GACTCTCATT CACAATGAAA AGTTTATTTT 3550 
AAACATTGTT TAATTAAAAT ACCATACAGT TCTCTTTTAA ACATCAAACC ATAAAAAGTG 3610 
TATTTTGTAA TTTTACTCTG ACCTGCCGCA GTCACCTCTC ACTTATCTCT TCCACGTACT 3670 
GCACGGTCGT ATT TC ATG AG CTTTCTGTCC ATAGCACAGA AACAGAGCAG AAAGTAGTAC 3730 
AATCATGTTG GACCTTCTTT CTGTTCTCTT TACTCTTCTC ACAGATCAGA TCACTCCATA 3790 
GAAGCCTGTG GGTTTCGATG GTTTCTTCTA TACACCTTTT TGGTTGACCA GTATTACTAT 3850 
ACAATGTAAG TGTTTTAAAA AATAOGAAAG TAATACTCTG CACCCCTTCC TACAAAGATG 3910 
ATAAAGCAGT CACTTCTGGC GCATTTTAAT AATTTAAAGA TTTTTAGTGC AATGGCACGG 3970 
TAACCTCCAA ACCTGAATTA GACAGAGACT CACTCAGGAA GTGACAGGCC CAT CAT AT CA 4030 
AATAACTTAT TCACTTTTCA TGTGGCAGGA AACTGGAATA TCGCTTTTAA TAAAATGGAA 4090 
AAATATGCTT CTACATATTT ACCACCATAG GCGTTTTGTT CATATGAGCC TGGTTTGTGC 4150 
AAAATTAAAT CAGAGGCTTC TACAACATGG TTTATTTATG TTGTAGCAAA GTTGGCTCTA 4210 
CATAAACATT GTTCTTATTT TAAAATTAAC ACTATGTGTT CAGTTTTCTT GTGGGCTTCT 4270 
GAAAGTTGCC ATCTTCCCTC CGTGGAGCTC CATTTGCTAT TTTCATTATA CACTATGAGG 4330 



2314 

2362 
2410 
2458 
2506 
2554 
2590 
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[0 132] 



TAAAATGTAA TAACAAAAGA GAGAGAAGTA CCACTGTGGC TAGATATATA CACACACATA 4390 
TATATATGGA TGGATGTAAT ATATGTAGCA CACACACATA GATGTATATA GGATACACAC 4450 
TCATGTATGT AAACGTATAC ATATGTGTAT ATATGATACA TACACATACA CACACACGAG 4510 
AGACAGAAGG AAAGAGAGGA AGAGAGAAGC AAACATGTAG GAAAAAATAT AAATCAGCCG 4570 
GAATTC 4576 o 

K#I#^ : 2 
K5?<50«3 : 24 0 6 

H#I<7>SS : cDNA to mRNA 

wasrft-na* : cds 

15.. 2384 

TCTTOGGCTC CGAC 14 
ATG GAA GAT GGA CCT TCT AAT AAT GCG AGC TGC TTC CGA AGG CTG ACC 62 
Met Glu Asp Giy Pro Ser Asn Asn Ala Ser Cys Phe Arg Arg Leu Thr 

15 10 15 

GAG TGC TTC CTG AGC CCC AGT TTG ACA GAT GAA AAA GTG AAG GCA TAT 110 
Glu Cys Phe Leu Ser Pro Ser Leu Thr Asp Glu Lys Val Lys Ala Tyr 

20 25 30 

CTT TCT CTT CAC CCC CAG GTA TTA GAT GAA TTT GTA TCT GAA AGT GTT 158 
Leu Ser Leu His Pro Gin Val Leu Asp Glu Phe Val Ser Glu Ser Val 

35 40 45 

AGT GCA GAG ACA GTA GAG AAA TGG CTG AAG AGG AAG AAC AAC AAA TCA 206 
Ser Ala Glu Thr Val Glu Lys Trp Leu Lys Arg Lys Asn Asn Lys Ser 

50 55 60 

GAA GAT GAA TCA GCT CCT AAG GAA GTC AGC AGG TAC CAA GAT ACG AAT 254 
Glu Asp Glu Ser Ala Pro Lys Glu Val Ser Arg Tyr Gin Asp Thr Asn 
65 70 75 80 

ATG CAG GGA GTT GTA TAT GAA CTA AAC AGC TAT ATA GAA CAA CGG TTG 302 
Met Gin Gly Val Val Tyr Glu Leu Asn Ser Tyr lie Glu Gin Arg Leu 

85 90 95 

GAC ACA GGA GGA GAC AAC CAG CTA CTC CTC TAT GAA CTG AGC AGC ATC 350 
Asp Thr Gly Gly Asp Asn Gin Leu Leu Leu Tyr Glu Leu Ser Ser He 

100 105 110 

ATT AAA ATA GCC ACA AAA GCC GAT GGA TTT GCA CTG TAT TTC CTT GGA 398 
He Lys He Ala Thr Lys Ala Asp Gly Phe Ala Leu Tyr Phe Leu Gly 

115 120 125 

GAG TGC AAT AAT AGC CTG TGT ATA TTC ACG CCA CCT GGG ATA AAG GAA 446 
Glu Cys Asn Asn Ser Leu Cys He Phe Thr Pro Pro Gly He Lys Glu 

130 135 140 

GGA AAA CCC CGC CTC ATC CCT GCT GGG CCC ATC ACT CAG GGC ACC ACC 494 
Gly Lys Pro Arg Leu He Pro Ala Gly Pro He Thr Gin Gly Thr Thr 
145 150 155 160 

GTC TCT GCT TAT GTG GCC AAG TCC AGG AAA ACA CTG CTA GTA GAA GAC 542 



(tX 7) )00-224992 (P2000-2258 

Val Ser Ala Tyr Val Ala Lys Ser Arg Lys Thr Leu Leu Val Glu Asp 

165 170 175 

ATC CTT GGA GAT GAA CGA ITT CCA AGA GGT ACT GGA CTG GAA TCA GGG 590 
He Leu Gly Asp Glu Arg Phe Pro Arg Gly Thr Gly Leu Glu Ser Gly 

180 185 190 

ACT CGT ATC CAG TCT GTT CTT TGC TTA CCA ATT GTC ACT GCA ATT GGT 638 
Thr Arg He Gin Ser Val Leu Cys Leu Pro He Val Thr Ala lie Gly 

195 200 205 

GAC TTG ATT GGT ATT CTC GAG CTG TAT CGG CAC TGG GGC AAA GAA GCC 686 
Asp Leu He Gly lie Leu Glu Leu Tyr Arg His Trp Gly Lys Glu Ala 

210 215 220 

TTC TGT CTT AGT CAC CAG GAG GTT GCA ACA GCA AAT CTT GCC TGG GCT 734 
Phe Cys Leu Ser His Gin Glu Val Ala Thr Ala Asn Leu Ala Trp Ala 
225 230 235 240 

TCA GTA GCA ATA CAT CAG GTG CAG GTA TGC AGA GGC CTT GCC AAA CAG 782 
Ser Val Ala He His Gin Val Gin Val Cys Arg Gly Leu Ala Lys Gin 

245 250 255 

ACA GAA TTG AAT GAC TTC CTA CTC GAC GTA TCA AAA ACA TAT TTT GAT 830 
Thr Glu Leu Asn Asp Phe Leu Leu Asp Val Ser Lys Thr Tyr Phe Asp 

260 265 270 

AAC ATA GTT GCA ATA GAT TCT CTA CTT GAA CAC ATA ATG ATA TAT GCA 878 
Asn lie Val Ala lie Asp Ser Leu Leu Glu His He Met lie Tyr Ala 

275 280 285 

AAA AAC CTG GTG AAT GCC GAT CGT TGT GCG CTT TTC CAG GTG GAC CAT 926 
Lys Asn Leu Val Asn Ala Asp Arg Cys Ala Leu Phe Gin Val Asp His 

290 295 300 

A AG AAC A AG GAG TTA TAT TCA GAC CTT TTT GAT ATT GGA GAG GAA AAG 974 
Lys Asn Lys Glu Leu Tyr Ser Asp Leu Phe Asp He Gly Glu Glu Lys 
305 310 315 320 

GAA GGA AAA CCT GTC TTC AAG AAG ACC AAA GAG ATA AGA TTT TCA ATT 1022 
Glu Gly Lys Pro Val Phe Lys Lys Thr Lys Glu He Arg Phe Ser He 

325 330 335 

GAG AAA GGA ATT GCT GGC CAA GTA GCA AGA ACA GGG GAA GTC CTG AAC 1070 
Glu Lys Gly He Ala Gly Gin Val Ala Arg Thr Gly Glu Val Leu Asn 

340 345 350 

ATT CCA GAT GCC TAT GCA GAC CCA CGC TTT AAC AGA GAA GTA GAC TTG 1118 
He Pro Asp Ala Tyr Ala Asp Pro Arg Phe Asn Arg Glu Val Asp Leu 

355 360 365 

TAC ACA GGC TAC ACC ACG CGG AAC ATC CTG TGC ATG CCC ATC GTC AGC 1166 
Tyr Thr Gly Tyr Thr Thr Arg Asn He Leu Cys Met Pro He Val Ser 

370 375 380 

CGA GGC AGC GTG ATA GGT GTG GTG CAG ATG GTC AAC AAA ATC AGT GGC 1214 
Arg Gly Ser Val He Gly Val Val Gin Met Val Asn Lys He Ser Gly 
385 390 395 400 

AGT GCC TTC TCT AAA ACA GAT GAA AAC AAC TTC AAA ATG TTT GCC GTC 1262 
Ser Ala Phe Ser Lys Thr Asp Glu Asn Asn Phe Lys Met Phe Ala Val 

405 410 415 

TTT TGT GCT TTA GCC TTA CAC TGT GCT AAT ATG TAT CAT AGA ATT CGC 1310 
Phe Cys Ala Leu Ala Leu His Cys Ala Asn Met Tyr His Arg lie Arg 

420 425 430 
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CAC TCA GAG TGC ATT TAC CGG GTA ACG ATG GAA AAG CTG TCC TAC CAT 1358 
His Ser Glu Cys He Tyr Arg Val Thr Met Glu Lys Leu Ser Tyr His 

435 440 445 

AGC ATT TGT ACT TCA GAA GAG TGG CAA GGT CTC ATG CAA TTC ACC CTT 1406 
Ser lie Cys Thr Ser Glu Glu Trp Gin Gly Leu Met Gin Phe Thr Leu 

450 455 460 

CCC GTG CGT CTC TGC AAA GAA ATT GAA TTA TTC CAC TTT GAC ATT GGT 1454 
Pro Val Arg Leu Cys Lys Glu He Glu Leu Phe His Phe Asp He Gly 
465 470 475 480 

CCT TTT GAA AAC ATG TGG CCT GGA ATT TTT GTC TAC ATG GTT CAT CGG 1502 
Pro Phe Glu Asn Met Trp Pro Gly He Phe Val Tyr Met Val His Arg 

485 490 495 

TCC TGT GGG ACA TCC TGC TTT GAG CTT GAA AAG TTG TGT CGT TTT ATT 1550 
Ser Cys Gly Thr Ser Cys Phe Glu Leu Glu Lys Leu Cys Arg Phe He 

500 505 510 

ATG TCT GTG AAG AAG AAC TAT CGG CGG GTT CCT TAT CAC AAC TGG AAG 1598 
Met Ser Val Lys Lys Asn Tyr Arg Arg Val Pro Tyr His Asn Trp Lys 

515 520 525 

CAT GCG GTC ACT GTA GCA CAC TGC ATG TAT GCC ATA CTT CAG AAC AAT 1646 
His Ala Val Thr Val Ala His Cys Met Tyr Ala He Leu Gin Asn Asn 

530 535 540 

CAC ACG CTT TTC ACA GAC CTT GAG CGC AAA GGA CTG CTG ATT GCG TGT 1694 
His Thr Leu Phe Thr Asp Leu Glu Arg Lys Gly Leu Leu He Ala Cys 
545 550 555 560 

CTG TGT CAT GAC CTG GAC CAC AGG GGC TTC AGT AAC AGC TAC CTG CAG 1742 
Leu Cys His Asp Leu Asp His Arg Gly Phe Ser Asn Ser Tyr Leu Gin 

565 570 575 

AAG TTC GAC CAC CCT CTG GCC GCT CTC TAC TCC ACT TCC ACC ATG GAG 1790 
Lys Phe Asp His Pro Leu Ala Ala Leu Tyr Ser Thr Ser Thr Met Glu 

580 585 590 

CAG CAC CAC TTC TCC CAG ACT GTG TCC ATC CTT CAG TTG GAA GGG CAC 1838 
Gin His His Phe Ser Gin Thr Val Ser He Leu Gin Leu Glu Gly His 

595 600 605 

AAT ATC TTC TCC ACT CTG. AGC TCC AGT GAA TAT GAG CAG GTG CTT GAG 1886 
Asn. He Phe Ser Thr Leu Ser Ser Ser Glu Tyr Glu Gin Val Leu Glu 

610 615 620 

ATC ATC CGC AAA GCC ATC ATT GCC ACA GAC CTT GCT TTA TAC TTT GGA 1934 
He He Arg Lys Ala He He Ala Thr Asp Leu Ala Leu Tyr Phe Gly 
625 630 635 640 

AAC AGG AAG CAG TTG GAA GAG ATG TAC CAG ACC GGA TCA CTA AAC CTT 1982 
Asn Arg Lys Gin Leu Glu Glu Met Tyr Gin Thr Gly Ser Leu Asn Leu 

645 650 655 

AAT AAT CAA TCA CAT AGA GAC CGT GTA ATT GGT TTG ATG ATG ACT GCC 2030 
Asn Asn Gin Ser His Arg Asp Arg Val He Gly Leu Met Met Thr Ala 

660 665 670 

TGT GAC CTT TGT TCT GTG ACA AAA CTG TGG CCC GTT ACA AAA TTG ACG 2078 
Cys Asp Leu Cys Ser Val Thr Lys Leu Trp Pro Val Thr Lys Leu Thr 

.675 680 685 

GCA AAT GAT ATA TAT GCA GAA TTC TGG GCT GAG GGT GAT GAA ATG AAG 2126 
Ala Asn Asp He Tyr Ala Glu Phe Trp Ala Glu Gly Asp Glu Met Lys 
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690 695 
AAA TTG GGA ATA CAG CCT ATT 
Lys Leu Gly lie Gin Pro He 
705 710 
GAA GTC CCC CAA GGC CAG CTT 
Glu Val Pro Gin Gly Gin Leu 
725 

TGC TAT ACA ACC CTT ACC CAG 
Cys Tyr Thr Thr Leu Thr Gin 
740 

AAA GCA TGC AGG GAT AAT CTC 
Lys Ala Cys Arg Asp Asn Leu 
755 

GAG GAG ACT GCA ACC TGG ATT 
Glu Glu Thr Ala Thr Trp He 
770 775 
GCT GCA TCT GAA GAT TGA 
Ala Ala Ser Glu Asp 
785 789 
GCACTGGTCA CCCTGACACG CT 

[0133] mm^- : 3 

mUcDSkZ : 1 8 

mom : -*« 

AAGCTGTCCT ACCATAGC 18 
« 

[oi34] mm^- : 4 

i25ljc9*£ : 1 S 

m\cr>m : tm 
mcom : -** 

mt\cr>mm -. mow® (Mr?^ v- ) 
mm 

GGCTGCGGCC AGAGGGTG 18 

» 

[0135] E*|*9 : 5 
ffiflfcOftS : 1 8 

: 

bh : 

actttcagaa gagtggcc 18, 

[0136] : 6 

I2?|J^*$ : 1 8 

:-*« 



ccr ATG 
Pro Met 

GGG TTC 
Gly Phe 

ATC CTC 
He Leu 
745 
AGT CAG 
Ser Gin 
760 

TCA TCC 
Ser Ser 



ATG GAC 
Met Asp 
715 
TAC AAT 
Tyr Asn 
730 

CCT CCC 
Pro Pro 

TGG GAG 
Trp Glu 

CCA TCC 
Pro Ser 



700 

AGA GAC 
Arg Asp 

GCC GTG 
Ala Val 

ACG GAG 
Thr Glu 

AAG GTG 
Lys Val 
765 
GTG GCT 
Val Ala 
780 



AAG AAG GAT 2174 
Lys Lys Asp 
720 

GCC ATT CCC 2222 
Ala He Pro 
735 

Ca CTT CTG 2270 
Pro Leu Leu 
750 

ATT CGA GGG 2318 
He Arg Gly 

CAG AAG GCA 2366 
Gin Lys Ala 

2384 



2406. 

nm : 

TGCAGGTAAC TGTTACTG 

[0137] mm^r : 7 

E^JC0«S : 1 8 

nmom = tm 
mom : -#« 

hstfns;-:lMltt 
WW : 

CGCTGCTCTT C GGC TCC G 

o 

[0138] : 8 

£$l<9£$ : 2 1 

ii^j<oM : tm 

m<?M : -*8 

GGATCTGTAG GTGGGACAGC G 21 

[0 1 39] 9 
ffi?IJ<7>£$ : 3 1 

isjijos : tm 



1 8 



1 8 



miow® • maim 
EM: 



r 
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GGGAATTCAT GAGGATAGAA GAGAGGAAAT C 31 

« 

[0140] iB^J#-^ : 1 0 
15?lJW*§ : 2 2 

: mm 
&<m. = -*a 

wmne*. ■■ mcnmm (^r?^- ) 

AGCGTGTCAG GGTGACCAGT GC 22 
[0141] E5flJ## : 1 1 

mmw&z : 1 8 
mmvm ■. mm 
ma® ■. -#a 



CGCTGCTCTT CGGCTCCG 18 



[0142] mm^ : 

m\\cr>&% : 2 1 



1 2 



1 5 
3427 



GGATCTGTAG GTGGGACAGC G 21 



[0143] mm^ 

ffi^il? :.l 8 

wm<rm ■. mm 
mem ■. 

ewwwh : m<nmm 

Effl : 

TCTTCGGCTC CGACATGG 



1 3 



18 



14 



[0144] I2?IJ#-*|- 
ffi?'JOH£ : 2 2 

: 

V^qi;- : 

AGCGTGTCAG GGTGACCAGT GC 22 
[0145] 



E5fl## : 

«CD& : r*« 
htfn^'- : BJM£ 
B£?IJ<7)a^ : cDNA to mRNA 

w«£**-ib* ■. cds 

#£&g: 281.. 2665 
: 

GAATTCGGCA CGAGGCAGCG GCGGGCGGCG GCGGCTCTTC CTTTCGCCTG CGATCCAAGG 
CTTGCTGCTC CCAGCCCGCT CCGGGCCCCG GCCACCTCCA CCGCCGCGGC TCCCCTTACA 
CCCGGGCGCA CACCGCGCGG ACTCCTTGGG TTTTCCGGGT GCCGGCGGGG GCTGCCCTGG 
CCTCGGCCCC GGCTCTGCGG CCGGTGGCCG AACTCCGTGG CGGCCCCGAG GCACOGCCCT 
CCCCCTTGCC ACTGCCTGGC CGCTGCTCTT CGGCTCCGAC 
ATG GAA GAT GGA CCC TCT AAC AAT GCG AGT TGC TTC CGA AGG CTG ACC 
Met Glu Asp Gly Pro Ser Asn Asn Ala Ser Cys Phe Arg Arg Leu Thr 

15 10 15 

GAG TGT TTC CTC AGC CCC AGT TTG ACG GAT GAA AAG GTG AAG GCC TAT 
Glu Cys Phe Leu Ser Pro Ser Leu Thr Asp Glu Lys Val Lys Ala Tyr 

20 25 30 

CTT TCC CTC CAT CCC CAG GTA TTA GAC GAG TTT GTT TCT GAA AGT GTT 
Leu Ser Leu His Pro Gin Val Leu Asp Glu Phe Val Ser Glu Ser Val 
35 40 45 



60 
120 
180 
240 
280 
328 



376 



424 
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AGT GCG GAG 
Ser Ala Glu 
50 

GAA GAT GAA 
Glu Asp Glu 
65 

ATG CAG GGA 
Met Gin Gly 

GAC ACC GGC 
Asp Thr Gly 

ATC AGG ATA 
He Arg He 
115 

GAG TGC AAT 
Glu Cys Asn 

130 
GGT CAA CCC 
Gly Gin Pro 
145 

ATC TCT GCC 
He Ser Ala 

ATC CTT GGG 
He Leu Gly 

180 
ACC CGA ATC 
Thr Arg He 
195 

GAC TTG ATT 
Asp Leu He 

210 
TTC TGC CTC 
Phe Cys Leu 
225 

TCC GTA GCA 
Ser Val Ala 
245 

ACC GAA CTG 
Thr Glu Leu 

260 
AAC ATA GTC 
Asn He Val 
275 

AAA AAT CTA 
Lys Asn Leu 

290 
AAG AAC AAG 
Lys Asn Lys 



ACT GTG 
Thr Val 

CCA TCT 
Pro Ser 

GTC GTG 
Val Val 
85 

GGG GAC 
Gly Asp 
100 

GCC ACA 
Ala Thr 

AAT AGT 
Asn Ser 

CGT CTC 
Arg Leu 

TAT GTG 
Tyr Val 
165 
GAT GAG 
Asp Glu 

CAG TCT 
Gin Ser 

GGC ATC 
Gly He 

AGC CAT 
Ser His 

ATA CAC 
He His 

AAT GAC 
Asn Asp 

GCC ATA 
Ala He 

GTG AAC 
Val Asn 

GAG CTG 
Glu Leu 



GAG AAG TGG 
Glu Lys Trp 
55 

CCT AAG GAA 
Pro Lys Glu 
70 

TAC GAG CTG 
Tyr Glu Leu 

AAC CAC CTG 
Asn His Leu 

AAA GCC GAC 
Lys Ala Asp 
120 

CTG TGT GTC 
Leu Cys Val 

135 
ATC CCC GCA 
He Pro Ala 
150 

GCC AAG TCT 
Ala Lys Ser 

CGA TTT CCC 
Arg Plie Pro 

185 
GTC CTT TGC 
Val Leu Cys 
200 

CTT GAA CTG 
Leu Glu Leu 

215 
CAG GAG GTT 
Gin Glu Val 
230 

CAG GTG CAG 
Gin Val Gin 
250 

TTC CTG CTC 
Phe Leu Leu 

265 
GAC TCT CTA 
Asp Ser Leu 
280 

GCC GAC CGC 
Ala Asp Arg 

295 
TAC TCG GAC 
Tyr Ser Asp 



CTG AAG 
Leu Lys 

GTC AGC 
Val Ser 

AAC AGC 
Asn Ser 
90 

CTC CTG 
Leu Leu 
105 

GGA TTT 
Gly Phe 

TTC ACA 
Phe Thr 

GGG CCC 
Gly Pro 

AGG AAG 
Arg Lys 
170 
AGA GGC 
Arg Gly 

TTG CCT 
Leu Pro 

TAC AGG 
Tyr Arg 

GCA ACC 
Ala Thr 

GTG TGC 
Val Cys 

GAT GTA 
Asp Val 

CTT GAA 
Leu Glu 

TGC GCG 
Cys Ala 

CTG TTT 
Leu Phe 



AGG AAA AAC 
Arg Lys Asn 
60 

AGG TAC CAG 
Arg Tyr Gin 
75 

TAC ATA GAG 
Tyr He Glu 

TAC GAG CTA 
Tyr Glu Leu 

GCA CTG TAC 
Ala Leu Tyr 
125 

CCA CCC GGA 
Pro Pro Gly 

140 
ATC ACC CAG 
He Thr Gin 
155 

ACC CTG CTG 
Thr Leu Leu 

ACT GGT CTG 
Thr Gly Leu 

190 
ATT GTC ACT 
He Val Thr 
205 

CAC TGG GGC 
His Trp Gly 

220 
GCC AAT CTC 
Ala Asn Leu 
235 

AGA GGT CTC 
Arg Gly Leu 
255 

TCA AAG ACA 
Ser Lys Thr 

270 
CAC ATC ATG 
His He Met 
285 

CTC TTC CAG 
Leu Phe Gin 

300 
GAC ATT GGG 
Asp He Gly 



AAC AAA GCA 
Asn Lys Ala 

GAC ACG AAC 
Asp Thr Asn 
80 

CAG CGC CTG 
Gin Arg Leu 
95 

AGC AGT ATC 
Ser Ser He 
110 

TTC CTT GGA 
Phe Leu Gly 

ATG AAG GAA 
Met Lys Glu 

GGC ACC ACC 
Gly Thr Thr 
160 

GTA GAG GAC 
Val Glu Asp 

175 
GAG TCA GGA 
Glu Ser Gly 

GCC ATT GGA 
Ala He Gly 

AAA GAG GCC 
Lys Glu Ala 

GCT TGG GCT 
Ala Trp Ala 
240 

GCC AAG CAG 
Ala Lys Gin 

TAC TTT GAT 
Tyr Phe Asp 

ATA TAT GCA 
He Tyr Ala 

GTG GAC CAC 
Val Asp His 

GAG GAG AAG 
Glu Glu Lys 



472 



520 



568 



616 



664 



712 



760 



808 



856 



904 



952 



1000 



1048 



1096 



1144 



1192 



1240 
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305 310 315 320 

GAG GGG AAG CCC GTC TTC MG AAG ACC AAG GAG ATC AGA TTT TCC ATT 1288 

Glu Gly Lys Pro Val Phe Lys Lys Thr Lys Glu He Arg Phe Ser lie 

325 330 335 

GAG AAA GGG ATT GCT GGT CAA GTG GCA AGA ACG GGA GAA GTC CTG AAC 1336 
Glu Lys Gly lie Ala Gly Gin Val Ala Arg Thr Gly Glu Val Leu Asn 

340 345 350 

ATT CCT GAT GCC TAC GCA GAC CCG CGC TTT AAC AGG GAG GTG GAC CTG 1384 
He Pro Asp Ala Tyr Ala Asp Pro Arg Phe Asn Arg Glu Val Asp Leu 

355 360 365 

TAC ACA GGC TAT ACC ACG OGG AAC ATT CTG TGT ATG CCC ATA GTG AGC 1432 
Tyr Thr Gly Tyr Thr Thr Arg Asn He Leu Cys Met Pro He Val Ser 

370 375 380 

CGC GGC AGC GTG ATC GGT GTG GTG CAA ATG GTT AAC AAG ATC AGC GGC 1480 
Arg Gly Ser Val He Gly Val Val Gin Met Val Asn Lys lie Ser Gly 
385 390 395 400 

AGC GCC TTC TCC AAG ACG GAT GAG AAC AAC TTC AAG ATG TTT GCT GTC 1528 
Ser Ala Phe Ser Lys Thr Asp Glu Asn Asn Phe Lys Met Phe Ala Val 

405 410 415 

TTC TGC GCT CTG GCC CTG CAC TGC GCT AAC ATG TAC CAC AGG ATC CGC 1576 
Phe Cys Ala Leu Ala Leu His Cys Ala Asn Met Tyr His Arg He Arg 

420 425 430 

CAC TCA GAG TGC ATC TAC AGG GTT ACC ATG GAG AAG CTG TCT TAC CAC 1624 
His Ser Glu Cys He Tyr Arg Val Thr Met Glu Lys Leu Ser Tyr His 

435 440 445 

AGC ATC TGC ACC TCT GAG GAA TGG CAA GGC CTC ATG CAC TTC AAC TTG 1672 
Ser He Cys Thr Ser Glu Glu Trp Gin Gly Leu Met His Phe Asn Leu 

450 455 460 

CCA GCA CGC ATC TGC CGG GAC ATC GAG CTA TTC CAC TTT GAC ATT GGT 1720 
Pro Ala Arg He Cys Arg Asp lie Glu Leu Phe His Phe Asp He Gly 
465 470 475 480 

CCT TTC GAG AAC ATG TGG CCT GGG ATC TTT GTC TAC ATG ATC CAT CGG 1768 
Pro Phe Glu Asn Met Trp Pro Gly He Phe Val Tyr Met lie His Arg 

485 490 495 

TCT TGT GGG ACA TCC TGT TTT GAA CTT GAA AAA TTG TGC CGT TTT ATC 1816 
Ser Cys Gly Thr Ser Cys Phe Glu Leu Glu Lys Leu Cys Arg Phe He 

500 505 510 

ATG TCT GTG AAG AAG AAC TAT AGG CGG GTT CCT TAC CAC AAC TGG AAG 1864 
Met Ser Val Lys Lys Asn Tyr Arg Arg Val Pro Tyr His Asn Trp Lys 

515 520 525 

CAT GCA GTC ACG GTG GCG CAC TGC ATG TAC GCC ATA CTT CAA AAC AAC 1912 
His Ala Val Thr Val Ala His Cys Met Tyr Ala He Leu Gin Asn Asn 

530 535 540 

AAT GGC CTC TTC ACA GAC CTT GAG CGC AAA GGC CTG CTA ATT GCC TGT 1960 
Asn Gly Leu Phe Thr Asp Leu Glu Arg Lys Gly Leu Leu He Ala Cys 
545 550 555 560 

CTG TGC CAT GAC CTG GAC CAC AGG GGC TTC AGT AAC AGC TAC CTG CAG 2008 
Leu Cys His Asp Leu Asp His Arg Gly Phe Ser Asn Ser Tyr Leu Gin 

565 570 575 

AAA TTC GAC CAC CCC CTG GCT GOG TTG TAC TCC ACC TCC ACC ATG GAG 2056 
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Lys Phe Asp His Pro Leu Ala Ala Leu Tyr Ser Thr Ser Thr Met Glu 

580 585 590 

CAA CAC CAC TTC TCC CAG ACG GTG TCC ATC CTC CAG CTG GAA GGA CAC 2104 
Gin His His Phe Ser Gin Thr Val Ser He Leu Gin Leu Glu Gly His 

595 600 605 

AAC ATC TTC TCC ACC CTG AGC TCC AGC GAG TAC GAG CAG GTG CTG GAG 2152 
Asn lie Phe Ser Thr Leu Ser Ser Ser Glu Tyr Glu Gin Val Leu Glu 

610 615 620 

ATC ATC CGC AAA GCC ATC ATC GCC ACT GAC CTC GCA CTG TAC TTT GGG 2200 
lie lie Arg Lys Ala He He Ala Thr Asp Leu Ala Leu Tyr Phe Gly 
625 630 635 640 

AAC AGG AAG CAG TTG GAG GAG ATG TAC CAG ACA GGG TCG CTG AAC CTC 2248 
Asn Arg Lys Gin Leu Glu Glu Met Tyr Gin Thr Gly Ser Leu Asn Leu 

645 650 655 

CAC AAC CAG TCC CAT CGA GAC CGC GTC ATC GGC TTG ATG ATG ACT GCC 22% 
His Asn Gin Ser His Arg Asp Arg Val He Gly Leu Met Met Thr Ala 

660 665 670 

TGC GAT CTT TGC TCT GTG ACG AAA CTA TGG CCA GTT ACA AAA TTG ACA 2344 
Cys Asp Leu Cys Ser Val Thr Lys Leu Trp Pro Val Thr Lys Leu Thr 

675 680 685 

GCA AAT GAT ATA TAT GCA GAG TTC TGG GCT GAG GGG GAT GAG ATG AAG 2392 
Ala Asn Asp He Tyr Ala Glu Phe Trp Ala Glu Gly Asp Glu Met Lys 

690 695 700 

AAG TTG GGG ATA CAG CCC ATC CCT ATG ATG GAC AGA GAC AAG CGA GAT 2440 
Lys Leu Gly He Gin Pro He Pro Met Met Asp Arg Asp Lys Arg Asp 
705 710 715 720 

GAA GTC CCT CAA GGA CAG CTT GGA TTC TAC AAT GCT GTG GCC ATC CCC 2488 
Glu Val Pro Gin Gly Gin Leu Gly Phe Tyr Asn Ala Val Ala He Pro 

725 730 735 

TGC TAT ACC ACC CTG ACG CAG ATC CTC CCA CCC ACA GAG CCT CTG CTG 2536 
Cys Tyr Thr Thr Leu Thr Gin He Leu Pro Pro Thr Glu Pro Leu Leu 

740 745 750 

AAG GCC TGC AGG GAT AAC CTC AAT CAG TGG GAG AAG GTA ATT CGA GGG 2584 
Lys Ala Cys Arg Asp Asn Leu Asn Gin Trp Glu Lys Val He Arg Gly 

755 760 765 

GAA GAG ACA GCA ATG TGG ATT TCA GGC CCA GCA ACT AGC AAA AGC ACA 2632 
Glu Glu Thr Ala Met Trp He Ser Gly Pro Ala Thr Ser Lys Ser Thr 

770 775 780 

TCT GAG AAG CCG ACC AGG AAG GTC GAT GAC TGA 2665 
Ser Glu Lys Pro Thr Arg Lys Val Asp Asp 
785 790 794 

TCCTGAGGTG ATGTCTGCCT AGCAACTGAC TCAACCTGCT TCTGTGACTT CGTTCTTTTT 2725 
ATTTTTATTT TTTTAACGGG GTGAAAACCT CTCTCAGAAG GTACCGTCGC ATATCCATGT 2785 
GAAGCAGATG ACTCCCTGCG CACACCTCGG ACCGTGAGCA ACCCGGGCTC CACCGTGTTC 2845 
AGACGTCGGC TATTCCATGG CTCCGCCTGA CCCCCGAATG CCATTTGCTA CCAGGCCAGA 2905 
ACTGCGCTGG CTGGAGGGGG CAGAGACGAC AGGAGGGGTT CTTACCTGCA TCCTTCCATG 2965 
AGGGTGTGGT TCTGTGTTTC ATCTCTAACA GAGATGCTAC TGCTTGGTGG CGTTTGTTAG 3025 
AAATGGGACA CATGCCCCTG TCGTGAAGTT TACATGTGAC CTTCTTGTAG GTAACTTGAG 3085 
TTCGTAGCCT GGGACCCCTG TAATGAAGGT TACAGTCCAC AGGTGATAGA GAAATTCAAG 3145 
CTGTAAGTTA CAGGTGCACT ACAAGTGTGT TCATTCAGTT TACCTGGGGG CATGGAGGTG 3205 
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[0146] 



AGTCAGCTCC ACGAGGAAGG AAGCATACCT CTGCCCTCAT CAAGGGGACA CAGGGTACAT 3265 
CCCAGGCATC AGAGAACTGC AGCTCACCTC AAACCATGTC AAAGAATTAA AACACACCCC 3325 
CATCCCCTCA CTGTAGCCTT TGGCAACTTC GCCAAACCCT TCACACAAAG AAAATAAAAG 3385 
TAAGGCGTAT AAATTTCCTC CAGCAAGCCT CGTGCCGAAT TC 3427. 

B2MS-^ : 1 6 

: 3 080 

WM^^M. : cDNA to mRNA 



:77h 

W fi****-^ : CDS 
#£{iL^: 634. .3000 
S*|: 

GAATTCGGCA CGAGCTTCAG AGCACACGCA GCCCCCCAAC TCCGCCCCTA TGTCAAGTGC 60 
ACGCGGGCAC ACGGGTTGGA CACTCGCCCA CGCACGCACA CACACGCGCG TGCACATACA 120 
TGCACACTCG TGCACACACA CTACTTCTAG GTGTGTGGGT CTAAAGTTGC TTCCGTCGAG 180 
AGGCTGAGCT GAGATGGACC AGTCTTCATT GGTGCCTAGA AAGCTCCTTA CAGCTTTCCT 240 
GAGGATCCCA GAAAGGAAGG CGGGAGGGAG TAGCATCGCT CCTTCTTAGA GTTGTCTCCC 300 
CCTTTTGCGA GATGGCCAGC GCAGAAACTC CAAGTACCCG AAGCCCTTGG AATACTGCTG 360 
CATGGAGCAT ATTCGAGCAT CTTGGAGAGG TCCTGGACTT GGGCCACCCG GGTTTGGCAA 420 
CTTGTTTTGA GCAGCCCTGG ATGGAGCCCG GATCCACCTT TCCCAGAGAC TTGTCCCTAC 480 
GGCCCCACTT TGAATTTGTG AACTGGCAAT GAAGCAGAAA GGAGTTTTGT ACFGGAGGAT 540 
ACTTTGGCGG GCTGCCTCCC GATCACATTT AAAGGTGGGA GCAAAGGCCC CGCTCTGCTG 600 
GCACTTCGAA ACCGCACAGA CTCTGGGGGG CAG 633 
ATG AGC AAT GAC TCC CCA GAA GGT GCC GTG GGC TCC TGC AAC GCA ACA 681 
Met Ser Asn Asp Ser Pro Glu Gly Ala Val Gly Ser Cys Asn Ala Thr 

15 10 15 

GGT TTG ACG GAT GAA AAG GTG AAG GCC TAT CTT TCC CTC CAT CCC CAG 729 
Gly Leu Thr Asp Glu Lys Val Lys Ala Tyr Leu Ser Leu His Pro Gin 

20 25 30 

GTA TTA GAC GAG TTT GTT TCT GAA AGT GTT AGT GCG GAG ACT GTG GAG 777 
Val Leu Asp Glu Phe Val Ser Glu Ser Val Ser Ala Glu Thr Val Glu 

35 40 45 

AAG TGG CTG AAG AGG AAA AAC AAC AAA GCA GAA GAT GAA CCA TCT CCT 825 
Lys Trp Leu Lys Arg Lys Asn Asn Lys Ala Glu Asp Glu Pro Ser Pro 

50 55 60 

AAG GAA GTC AGC AGG TAC CAG GAC ACG AAC ATG CAG GGA GTC GTG TAC 873 
Lys Glu Val Ser Arg Tyr Gin Asp Thr Asn Met Gin Gly Val Val Tyr 
65 70 75 80 

GAG CTG AAC AGC TAC ATA GAG CAG CGC CTG GAC ACC GGC GGG GAC AAC 921 
Glu Leu Asn Ser Tyr He Glu Gin Arg Leu Asp Thr Gly Gly Asp Asn 

85 90 95 

CAC CTG CTC CTG TAC GAG CTA AGC AGT ATC ATC AGG ATA GCC ACA AAA 969 
His Leu Leu Leu Tyr Glu Leu Ser Ser He lie Arg He Ala Thr Lys 

100 105 110 

GCC GAC GGA TTT GCA CTG TAC TTC CTT GGA GAG TGC AAT AAT AGT CTG 1017 
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Ala Asp Gly 
115 

TGT GTC TTC 
Cys Val Phe 

130 
CCC GCA GGG 
Pro Ala Gly 
145 

AAG TCT AGG 
Lys Ser Arg 

TTT CCC AGA 
Phe Pro Arg 

180 
CTT TGC TTG 
Leu Cys Leu 
195 

GAA CTG TAC 
Glu Leu Tyr 

210 
GAG GTT GCA 
Glu Val Ala 
225 

GTG CAG GTG 
Val Gin Val 

CTG CTC GAT 
Leu Leu Asp 

TCT CTA CTT 
Ser Leu Leu 
275 

GAC CGC TGC 
Asp Arg Cys 

290 
TCG GAC CTG 
Ser Asp Leu 
305 

AAG AAG ACC 
Lys Lys Thr 

CAA GTG GCA 
Gin Vat Ala 

GAC CCG CGC 
Asp Pro Arg 
355 

CGG AAC ATT 
Arg Asn lie 
370 



Phe Ala Leu Tyr Phe Leu Gly Glu Cys 
120 

ATG AAG 
Met Lys 



ACA CCA 
Thr Pro 



CCC ATC 
Pro He 

AAG ACC 
Lys Thr 
165 
GGC ACT 
Gly Thr 

CCT ATT 
Pro He 

AGG CAC 
Arg His 

ACC GCC 
Thr Ala 

TGC AGA 
Cys Arg 
245 
GTA TCA 
Val Ser 
260 

GAA CAC 
Glu His 

GCG CTC 
Ala Leu 

TTT GAC 
Phe Asp 

AAG GAG 
Lys Glu 
325 
AGA ACG 
Arg Thr 
340 

TTT AAC 
Phe Asn 

CTG TGT 
Leu Cys 



CCC GGA 
Pro Gly 
135 
ACC CAG 
Thr Gin 
150 

CTG CTG 
Leu Leu 

GGT CTG 
Gly Leu 
185 
GTC ACT 
Val Thr 

TGG GGC 
Trp Gly 
215 
AAT CTC 
Asn Leu 
230 

GGT CTC 
Gly Leu 

AAG ACA 
Lys Thr 

ATC ATG 
lie Met 

TTC CAG 
Phe Gin 
295 
ATT GGG 
He Gly 
310 

ATC AGA 
lie Arg 

GGA GAA 
Gly Glu 

AGG GAG 
Arg Glu 

ATG CCC 
Met Pro 
375 



GGC ACC 
Gly Thr 

GTA GAG 
Val Glu 

GAG TCA 
Glu Ser 

GCC ATT 
Ala He 
200 

AAA GAG 
Lys Glu 

GCT TGG 
Ala Trp 

GCC AAG 
Ala Lys 

TAC TTT 
Tyr Phe 
265 
ATA TAT 
lie Tyr 
280 

GTG GAC 
Val Asp 

GAG GAG 
Glu Glu 

TTT TCC 
Phe Ser 

GTC CTG 
Val Leu 
345 
GTG GAC 
Val Asp 
360 

ATA GTG 
He Val 



GAA GGT CAA 
Glu Gly Gin 
140 

ACC ATC TCT 
Thr He Ser 

155 
GAC ATC CTT 
Asp He Leu 
170 

GGA ACC CGA 
Gly Thr Arg 

190 
GGA GAC TTG 
Gly Asp Leu 

GCC TTC TGC 
Ala Phe Cys 

220 

GCT TCC GTA 
Ala Ser Val 

235 
CAG ACC GAA 
Gin Thr Glu 
250 

GAT AAC ATA 
Asp Asn lie 

GCA AAA AAT 
Ala Lys Asn 

CAC AAG AAC 
His Lys Asn 
300 

AAG GAG GGG 
Lys Glu Gly 

315 
ATT GAG AAA 
He Glu Lys 
330 

AAC ATT CCT 
Asn He Pro 

CTG TAC ACA 
Leu Tyr Thr 

AGC CGC GGC 
Ser Arg Gly 
380 



Asn Asn Ser Leu 
125 

CCC CGT CTC ATC 
Pro Arg Leu lie 

GCC TAT GTG GCC 
Ala Tyr Val Ala 
160 

GGG GAT GAG CGA 
Gly Asp Glu Arg 
175 

ATC CAG TCT GTC 
He Gin Ser Val 

ATT GGC ATC CTT 
He Gly He Leu 
205 

CTC AGC CAT CAG 
Leu Ser His Gin 



GCA ATA 
Ala He 

CTG AAT 
Leu Asn 

GTC GCC 
Val Ala 
270 
CTA GTG 
Leu Val 
285 

AAG GAG 
Lys Glu 

AAG CCC 
Lys Pro 

GGG ATT 
Gly He 

GAT GCC 
Asp Ala 
350 
GGC TAT 
Gly Tyr 
365 

AGC GTG 
Ser Val 



CAC CAG 
His Gin 
240 
GAC TTC 
Asp Phe 
255 

ATA GAC 
He Asp 

AAC GCC 
Asn Ala 

CTG TAC 
Leu Tyr 

GTC TTC 
Val Phe 
320 
GCT GGT 
Ala Gly 
335 

TAC GCA 
Tyr Ala 

ACC ACG 
Thr Thr 

ATC GGT 
lie Gly 



1065 



1113 



1161 



1209 



1257 



1305 



1353 



1401 



1449 



1497 



1545 



1593 



1641 



1689 



1737 



1785 
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GTG GTG CAA ATG GTT AAC AAG ATC AGC GGC AGC GCC TTC TCC AAG ACG 1833 
Val Val Gin Met Val Asn Lys He Ser Giy Ser Ala Phe Ser Lys Thr 
385 390 395 400 

GAT GAG AAC AAC TTC AAG ATG TTT GCT GTC TTC TGC GCT CTG GCC CTG 1881 
Asp Glu Asn Asn Phe Lys Met Phe Ala Val Phe Cys Ala Leu Ala Leu 

405 410 415 

CAC TGC GCT AAC ATG TAC CAC AGG ATC CGC CAC TCA GAG TGC ATC TAC 1929 
His Cys Ala Asn Met Tyr His Arg He Arg His Ser Glu Cys He Tyr 

420 425 430 

AGG GTT ACC ATG GAG AAG CTG TCT TAC CAC AGC ATC TGC ACC TCT GAG 1977 
Arg Val Thr Met Glu Lys Leu Ser Tyr His Ser He Cys Thr Ser Glu 

435 440 445 

GAA TGG CAA GGC CTC ATG CAC TTC AAC TTG CCA GCA CGC ATC TGC CGG 2025 
Glu Trp Gin Gly Leu Met His Phe Asn Leu Pro Ala Arg He Cys Arg 

450 455 460 

GAC ATC GAG CTA TTC CAC TTT GAC ATT GGT CCT TTC GAG AAC ATG TGG 2073 
Asp lie Glu Leu Phe His Phe Asp He Gly Pro Phe Glu Asn Met Trp 
465 470 475 480 

COT GGG ATC TTT GTC TAC ATG ATC CAT CGG TCT TGT GGG ACA TCC TGT 2121 
Pro Gly He Phe Val Tyr Met He His Arg Ser Cys Gly Thr Ser Cys 

485 490 495 

TTT GAA CTT GAA AAA TTG TGC CGT TTT ATC ATG TCT GTG AAG AAG AAC 2169 
Phe Glu Leu Glu Lys Leu Cys Arg Phe He Met Ser Val Lys Lys Asn 

500 505 510 

TAT AGG CGG GTT CCT TAC CAC AAC TGG AAG CAT GCA GTC ACG GTG GCG 2217 
Tyr Arg Arg Val Pro Tyr His Asn Trp Lys His Ala Val Thr Val Ala 

515 520 525 

CAC TGC ATG TAC GCC ATA CTT CAA AAC AAC AAT GGC CTC TTC ACA GAC 2265 
His Cys Met Tyr Ala He Leu Gin Asn Asn Asn Gly Leu Phe Thr Asp 

530 535 540 

CTT GAG CGC AAA GGC CTG CTA ATT GCC TGT CTG TGC CAT GAC CTG GAC 2313 
Leu Glu Arg Lys Gly Leu Leu He Ala Cys Leu Cys His Asp Leu Asp 
545 550 555 560 

CAC AGG GGC TTC AGT AAC AGC TAC CTG CAG AAA TTC GAC CAC CCC CTG 2361 
His Arg Gly Phe Ser Asn Ser Tyr Leu Gin Lys Phe Asp His Pro Leu 

565 570 515 

GCT GCG TTG TAC TCC ACC TCC ACC ATG GAG CAA CAC CAC TTC TCC CAG 2409 
Ala Ala Leu Tyr Ser Thr Ser Thr Met Glu Gin His His Phe Ser Gin 

580 585 590 

ACG GTG TCC ATC CTC CAG CTG GAG GGA CAC AAC ATC TTC TCC ACC CTG 2457 
Thr Val Ser He Leu Gin Leu Glu Gly His Asn He Phe Ser Thr Leu 

595 600 605 

AGC TCC AGC GAG TAC GAG CAG GTG CTG GAG ATC ATC CGC AAA GCC ATC 2505 
Ser Ser Ser Glu Tyr Glu Gin Val Leu Glu He He Arg Lys Ala He 

610 615 620 

ATC GCC ACT GAC CTC GCA CTG TAC TTT GGG AAC AGG AAG CAG TTG GAG 2553 
He Ala Thr Asp Leu Ala Leu Tyr Phe Gly Asn Arg Lys Gin Leu Glu 
625 630 635 640 

GAG ATG TAC CAG ACA GGG TCG CTG AAC CTC CAC AAC CAG TCC CAT CGA 2601 
Glu Met Tyr Gin Thr Gly Ser Leu Asn Leu His Asn Gin Ser His Arg 
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645 650 655 

GAC OGC GTC ATC GGC TTG ATG ATG ACT GCC TGC GAT CTT TGC TCT GTG 2649 
Asp Arg Val He Gly Leu Met Met Thr Ala Cys Asp Leu Cys Ser Val 

660 665 670 

AOG AAA CTA TGG CCA GTT ACA AAA TTG ACA GCA AAT GAT ATA TAT GCA 2697 
Thr Lys Leu Trp Pro Val Thr Lys Leu Thr Ala Asn Asp He Tyr Ala 

675 680 685 

GAG TTC TGG GCT GAG GGG GAT GAG ATG AAG AAG TTG GGG ATA CAG CCC 2745 
Glu Phe Trp Ala Glu Gly Asp Glu Met Lys Lys Leu Gly He Gin Pro 

690 695 700 

ATC CCT ATG ATG GAC AGA GAC AAG CGA GAT GAA GTC CCT CAA GGA CAG 2793 
He Pro Met Met Asp Arg Asp Lys Arg Asp Glu Val Pro Gin Gly Gin 
705 710 715 720 

CTT GGA TTC TAC AAT GCT GTG GCC ATC CCC TGC TAT ACC ACC CFG ACG 2841 
Leu Gly Phe Tyr Asn Ala Val Ala lie Pro Cys Tyr Thr Thr Leu Thr 

725 730 735 

CAG ATC CTC CCA CCC ACA GAG CCT CTG CTG AAG GCC TGC AGG GAT AAC 2889 
Gin He Leu Pro Pro Thr Glu Pro Leu Leu Lys Ala Cys Arg Asp Asn 

740 745 750 

CTC AAT CAG TGG GAG AAG GTA ATT CGA GGG GAA GAG ACA GCA ATG TGG 2937 
Leu Asn Gin Trp Glu Lys Val He Arg Gly Glu Glu Thr Ala Met Trp 

755 760 765 

ATT TCA GGC CCA GCA ACT AGC AAA AGC ACA TCT GAG AAG CCG ACC AGG 2985 
He Ser Gly Pro Ala Thr Ser Lys Ser Thr Ser Glu Lys Pro Thr Arg 

770 775 780 

AAG GTC GAT GAC TGA 3000 
Lys Val Asp Asp 
785 788 

TCCTGAGGTG ATGTCTGCCT AGCAACTGAC TCAACCTGCT TCTGTGACTT CGTTCTTTTT 3060 
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